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BART: Expensive 
Flop or 
Commuter’s 


Delight? 


Feature 
Articles 


San Francisco's Bay Area Rapid Transit System has been 
under intense scrutiny by transportation planners and re- 
searchers since its inception, largely because it represents 
a brand new concept in rapid transit and will provide in- 
put, whether favorable or unfavorable, for the many 
similar systems now in the construction or planning stages 
throughout the world. 

Two new reports on the BART experience contend 
(a) that the regular riders on the system are happy with 
it, although it needs to be more widely publicized to at- 
tract additional riders, and (b) that BART's designers 
misjudged the implications of the area’s total transporta- 
tion picture, with the result that automobile traffic vol- 
umes and road congestion are still at just about pre-BART 
levels. 


2 


A public opinion survey, conducted in July 1976 by 
rossler Research Corporation, consisted of a random 
mpling of 900 people in the transit system service area, 
ich contains about 2.5 million people. Inquiries 
ouched on such subjects as why people ride and don’t 
ride BART, frequency of riding, service evaluation, and 
knowledge of service destinations and hours. 

Frequent riders gave the system high marks in their 
evaluation as opposed to infrequent riders and nonriders, 
: suggesting that, if you try it over a period of time, you'll 
\like it. Riders and nonriders alike showed an awareness 
that BART service performance was much improved this 
‘year over the same period last year. 

. Although the survey indicates that 75.7 percent of all 
| people in the three counties served by BART have at one 
time or another ridden on the system, BART has so far 
attracted a steady 22 percent of the market. 

The report suggests that speed, comfort, and destina- 
tions served seem to be the most important factors for 
the frequent riders, who made 80 percent of total daily 
trips taken on the system. Nonfrequent riders, who 
make the remaining 20 percent of the trips, saw it asa 
new transportation experience and used the system more 
for special trips. Also, many infrequent riders and non- 
riders were unaware of many of the key destinations 
served by BART, and only 55 percent of the frequent 
riders knew that the system operated late night service 
until midnight, indicating the need for a broadened infor- 
mation program for BART. 

BART'‘s problems go a little deeper than a mere in- 
formation gap, contends Melvin M. Webber, of the Uni- 
versity of California’s Institute of Transportation Studies, 
in arecently published 40-page monograph, The BART 
Experience: What have we learned? A\though Webber 
recognizes that BART is not yet fully operational and 
will ultimately alleviate its current operational problems, 
such as frequent breakdowns and poor schedules, he does 
raise questions concerning BART's basic design. 

BART's designers, Webber maintains, misjudged the 
implications of the region’s highway accessibility, point- 
ing out that it is the door-to-door, no-wait, no-transfer 
features of the automobile that make it so attractive to 
commuters, not its top speed. The designers also mis- 
judged the significance of the system's accessibility, sacri- 
ficing closely spaced stations in favor of overall high 
speed. And finally, Webber says, they misjudged the 
traveler's valuation of time spent getting to moving ve- 
hicles compared to time spent /nside moving vehicles. 

Early BART impact data reflect the uncertainty of the 
system design criteria, which were that the new system 
should (a) bring increasing numbers of peak-hour com- 
muters from near their suburban homes to within a few 
minutes walk of their downtown offices, (b) be so attrac- 
tive to travelers as to be more than competitive with the 
automobile, and (c) be financially viable. 

As predicted, says the author, BART is serving large 
numbers of suburban commuters; however, people are 
traveling more by automobile and transit despite rising 
energy costs and undoubtedly as a direct result of the 


new travel capacities that BART has supplied. Half of 
BART's transbay riders come from buses, which it has 
replaced at a high cost. BART has not significantly 
changed automobile use, says Webber. 

BART may have been influential in propagating down- 
town building, though Houston, Dallas, and Denver em- 
phatically show that a BART type of rail system is not a 
necessary condition for a city building boom. BART has 
not yet had any visible effect on suburban development. 
In addition, high capital costs (about 105 percent of 
forecast) plus high operating costs (about 475 percent of 
forecast) are being compounded by low patronage (50 
percent of forecast) resulting in an average cost per ride 
that is twice as high as the bus and 50 percent greater 
than the standard American automobile. 

Webber concludes by noting that, instead of lavishing 
primary attention on in-vehicle travel time and physical 
amenities—features that require main-line rail on exclusive 
grade-separated right-of-way and ensure high construction 
and operating costs—the designers would have attracted 
more riders by adopting a more automobile-like technol- 
ogy. A system providing access within a short walk of 
home and delivery in the same vehicle within a short walk 
of the job would have been more likely to entice people 
out of private automobiles. 

Webber's monograph is available for $1.50, including 
postage and handling, from the Institute of Transportation 
Studies (attention: J. Ramsey), 416 McLaughlin Hall, 
University of California, Berkeley, CA 94720. Checks 
should be made payable to the Regents of the University 
of California. 
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During the last 6 months, the sunshine that has bathed 
the scenery of Washington, D.C., has also been used to 
protect the bridge deck of a structure on the George 
Washington Memorial Parkway, which parallels the Po- 
tomac River close to the city. A solar electric power 
system mounted between the lanes of the Dead Run 
Bridge is supplying electrical power to operate a cathodic 
protection system to control corrosion of the reinforcing 
steel in the bridge deck. 

The National Park Service and Region 15 of the Fed- 
eral Highway Administration cooperated in the installa- 
tion of the solar panel, which cost $4620, as opposed 
to $13 954 for commercial electricity. The $9334 sav- 
ings in Initial installation was the prime reason for using 
solar power; however, the additional savings of no 
monthly service charge as well as better uses of natural 
resources were contributing factors. 

Cathodic protection has been used for many years 
to control the corrosion of buried pipelines and struc- 
tures in saltwater environments. In the past, the use of 
cathodic protection in highway-related corrosion prob- 
lems has been mainly to protect piers, pilings, and other 
underground and underwater installations. Recently, 
cathodic systems have been installed on several bridge 
decks to protect the reinforcing steel. 

Corrosion of the reinforcing steel is caused by the 


Demonstration 
Project In 
Washington: 
Solar Power 
Protects 


Bridge Deck 


penetration of deicing salts, which eliminate the protec- 
tion normally provided by the alkaline content of the 
concrete. When this protection is removed, an electrical 
current flows from the surface of the steel through the 
concrete by means of the moisture in the concrete to 
another location on the steel. Corrosion begins in the 
area from which the current leaves the steel. (That area 
is called the anode, and the area where the current en- 
ters the steel is called the cathode.) When the flow of 
current stops, the corrosion stops. 

Cathodic protection involves the external application 
of a direct current to the surface of the top mat of steel 
in sufficient amounts to overcome the internal current 
flow between the anode and cathode. A sacrificial anode 
is provided, and is allowed to corrode. The reinforcing 
steel then becomes a noncorroding current-receiving 
cathode. 

The solar electric power system is essentially a power 
source composed of a solar panel array, a battery, and 
blocking diodes. Electricity is produced in the solar ar- 
ray, stored in a battery, and supplied to the cathodic 
protection system.on demand. The blocking diodes are 
used to prevent the discharge of the battery through the 
solar panels at night. 

The solar panel was mounted on a 7-meter (23.5-foot) 
diameter mast set into the ground below the bridge. The 


top of the mast was 1.8 meters (6 feet) above the level of 
of the roadway. 

To meet a particular power requirement, a solar elec- 
tric system must be individually designed for that particu- 
lar application and location, taking into consideration a 
host of factors including the amount of sunshine in that 
location at different times of the day and seasons of the 
year and local weather conditions. 

Designers using historical weather data for the Wash- 
ington, D.C., area determined that the solar installation 
required for the cathodic protection installation would 
have to provide a peak current output of 33 amperes. 
This would allow the daily current needs to be met, both 
for the cathodic protection current of 6 amperes and the 
expected ‘‘on” time of the solar array. The size of the 
storage battery was designed on the basis of a period of 
2 weeks as the maximum time in the Washington, D.C., 
area in which there is no effective sunlight. This required 


a storage capacity of 2016 ampere-hours (6 amperes x 168 


hours/week x 2 weeks). 

The solar array consists of 10 panels connected in 
parallel to produce the peak current of 33 amperes at 2.4 
volts. The cells in each panel are connected in a series- 


1 Facing south for the maximum 
exposure to sunlight, the collector 
has a design output of 33 amperes. 


2 The solar collector is mounted on 
a 7-meter pole between the lanes of 
the George Washington Parkway near 
Washington, D.C. 


parallel combination to produce 3.3 amperes at 2.4 volts. 
Silicon circular cells 76.2 millimeters (3 inches) in diam- 
eter and coated with a thin oxide are covered with a pro- 
tective coating. 

The panel was installed on the mast at an angle of ap- 
proximately 45 degrees, with the possibility that the 
angle would have to be changed if snow or ice accumu- 
lated on its surface during the winter. Rainwater keeps 
the solar cell surfaces clean in normal use. 

A lead-calcium storage battery, rated at 2016 ampere- 
hours and weighing 167.8 kilograms (8370 pounds) was 
selected for the system. According to an FHWA spokes- 
man, the only maintenance needed is the addition of 
water every 2 to3 years. The expected life is 10 to 20 
years. The most critical item in the design was selecting 
the correct wire size to connect the solar array to the 
battery. Because of the total cable length of 18.3 meters 
(60 feet) and because of the high current supplied to the 
battery from the solar cells, any resistence in the wire 
would create a severe voltage drop. A size O wire was 
used to minimize this voltage drop. 

What did it cost? The expense can be divided into 
three areas, as follows: 


Cost/ 
Item Cost ($) Peak Watt ($) 


Solar panel array 2540 32 
Lead-calcium battery 305 4 
Installation of solar array 1775 22 


Total 4620 58 

The cost of the solar panel array included the solar 
panel, the protective cover, the metal frame with adjust- 
able leg assemblies, a wiring junction box, and blocking 
diodes with a current meter. The protective cover of the 
silicon cells, an option, amounted to $1.25 of the cost 
per peak watt. A local electrician and neon sign con- 
tractor suppied the labor, equipment, and materials for 
the installation of the solar array. Region 15 personnel 
made the wiring hookups, which were not included in 
the cost. 

Basically, the solar cells use a natural phenomenon 
known as the photovoltaic effect to convert light energy 
directly into direct current. Silicon, the second most 
abundant element on earth, is the primary material used 
for solar cells. Although other semiconductor materials, 
such as cadmium sulfide, are also being used, the cathodic 
protection system used silicon. The manufacture of such 
a solar cell begins with a wafer of almost pure silicon. 
Since pure silicon is a poor electrical conductor, impuri- 


Figure 1. Solar cell producing electricity. 


ties are added to make it conduct either negative charges 
(electrons) or positive charges (holes). Sunlight is ab- 
sorbed by electrons within the silicon wafer or solar cell. 
This creates both negatively charged electrons and posi- 
tively charged holes. The negative charges are attracted 
to the N-type silicon and the positive charges to the 
P-type. Thus, an electric current starts to flow and volt- 
age develops. 

FHWA researchers point out that, because of its solid 
state construction, a solar array has a high potential for 
a reliable and long operational life. If repair is necessary, 
it can be done with minimal effort. 

Because the power output of solar cells increases 
when temperatures are lowered, solar cells can perform 
well in extreme cold climates. Solar power produces 
no adverse environmental effect. At a mounting angle 
of 45 degrees, and with the protective cover, the solar 
cells are virtually bulletproof. 

So far, the peak current generated by the solar array 
has been 27 amperes. FHWA points out that this was 
not under ideal conditions. There have been few clear 
days in Washington since the array was installed on 
June 25, 1976. An interesting finding has been the 
amount of power generated in the early morning. The 
sun at 9:00 a.m. has been supplying 15 to 20 amperes, 
causing researchers to believe that the total output per 
day may finally be higher than originally expected. 
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There’s a clear track ahead, as the 
Swedish locomotive hau!s the eight- 
car Metroliner toward New York 


City at 193 km/h. 


The Swedish Rc4a ASAE 
locomotive, on the right, is 
dwarfed by a General Elec- 
tric E-60 unit in the Wil- 
mington, Delaware, yards. 


In the first gray light of a November morning, the un- 
dersized locomotive didn’t inspire exclamations of 
wonder as it waited, coupled to eight sleek Amfleet 
cars, to make the high-speed run from Washington to 
New York City. Looking rather like an oversized 
streetcar, with portholes along its corrugated sheet- 
metal sides, it was dwarfed by conventional locomo- 
tives on adjacent tracks. But, like Charles Atlas’ 97- 
pound weakling, it packs a powerful punch, as | was 
soon to find out. 

The lightweight Rc4a locomotive, built by ASEA in 
Sweden, is currently under lease to AMTRAK for test- 
ing in the Northeast Corridor. The ASEA unit, which 
weighs only 81 650 kg (180 O00 Ib), about half the 
weight of the comparably powered General Electric 
E-60, arrived by ship in the United States on July 21, 
and is in regular service following exhaustive shakedowns 
and modifications to meet U.S. requirements. Exper- 
ience with the ASEA locomotive, and with an additional 
French unit that will undergo tests early in 1977, will 
be valuable to AMTRAK in developing specifications for 
a new generation of high-speed locomotives that will be 
needed to upgrade the Northeast Corridor for 193-km/h 
(120-mph) speeds. 

My invitation to ride the cab of the ASEA locomotive 
was hardly exclusive. Along with Jim Seamon, TRB’s 
Railroad Specialist, were two representatives of the 
Swedish manufacturer, who were helping the three-man 


Transportation Research News editor, Hugh M. Gillespie, de- 
scribes a ride from Washington, D.C., to New York City on an 
AMTRAK train pulled by a Swedish-built locomotive. 


AMTRAK crew assess the performance of the locomo- 
tive, and sundry AMTRAK executives. Observers took 
turns riding in the front and rear cabs, connected by a 
narrow passage along impressive transformers, relays, 
panels, and other electrical gear. 

Exactly at 7:00 a.m., when the train had filled up 
with an assortment of briefcased businessmen, military 
personnel, commuting college students, and women 
bent on early Christmas shopping, engineer J. W. Crow 
set a series of switches on the airplane type of console 
in the cab, and as he gradually turned the rheostat 
that controlled the power feed the train began to 
glide smoothly out of Washington’s Union Station. No 
wheel slip, no chatter, no clanking of couplings—just a 
steady whine as the wheels took hold instantly. 

Visibility was unparalleled; wide windows gave a 
180-degree field of view to the engineer, who sat com- 
fortably in a padded leather armchair, one foot on the 
“dead man” control, one hand controlling the speed, 
while he constantly monitored the instruments on the 
console. Dressed in a business suit and tie, his overcoat 
and hat hung neatly nearby, he wasn’t exactly the 
traditional ‘‘Casey Jones’ figure. As we passed through 
the Washington yards, picking up speed, | couldn't help 
making a comparison with my first ride on the foot- 
plate of a locomotive, some 35 years earlier. 

The season of the year was the same, but there the 
comparison ended. The line was the old London and 
Northeastern, not AMTRAK. We rolled out of 
Berwick-on-Tweed early in the morning, with spray 
from the stormridden North Sea freezing on the tracks. 
The studded footplate of the engine was coated with 


1 The 4476-KW locomotive is in wide 
use throughout Europe and is currently 
under exhaustive tests in the Northeast 
Corridor. 


2 It’s common sense in any country 
not to stick your hands or head out of 
the locomotive windows. 


3 The intricate control! console in- 
cludes a four-panel loadmeter that in- 


dicates the individual load on each 
wheel motor. 


white frost, which gradually melted as the flames from 
the coal furnace licked their way round the edges of the 
ill-fitting furnace door. The driver, wrapped like an 
onion in layer after layer of coats and scarves, held the 
heavy brass regulator as he peered, with eyes streaming, 
through the clouds of smoke and cinders that streamed 
back from the funnel of the 50-year-old engine. Mean- 
while, the fireman, soaked in sweat, swung his shovel 
from bunker to furnace, his boots striking sparks from 
the frozen footplate, striving to keep the train moving 
at its maximum 56 km/h (85 mph). And a certain 10- 
year-old boy, sitting on a dirty wooden box with blood 
congealing and chilblains complaining, decided against 
a career as an engine-driver. 

Back in the present day, as we rolled smoothly 
through the Maryland countryside at a steady 193 km/h 
(120 mph), | asked ASEA representative P. E. Olsen 
what the secret of the Rc4a locomotive was. How can 
it pull away so smoothly and powerfully from a dead 
stop and accelerate so steadily, as compared to other 
locomotives? 

The answer, it seems, lies in thyristor control, pio- 
neered by ASEA as early as 1962, and steadily refined 
since by ASEA and others for railroad and transit ap- 
plications. The thyristor control system provides com- 
pletely stepless acceleration and incorporates an ‘‘early 
warning’ wheel-slip control device that enables it to ac- 
celerate rapidly, with relatively heavy loads, to high 
speeds. 

The application of thyristors also made it possible to 
use separately excited traction motors, resulting in the 
maximum traction from each individual axle. Says 
ASEA, “It is well known that separately excited motors 
exhibit great differences in load sharing when the 
slightest variation of speed occurs, a problem which is 
overcome with individual field control. On the other 
hand, the characteristics of the separately excited motor, 
is, Of Course, an advantage in coping with the hazard of 
slip or wheelspin because the motor which has a higher 
speed in relation to the other motors reduces its load 
rapidly when it is fed from the same voltage source.”’ 

The creep control system permits the maximum use 
of the available adhesion on every occasion, gives com- 
plete protection against slipping, and operates fully 
automatically. This means that the engineer doesn’t 
need to take any action to stop slipping or to balance 
the traction of the various wheels. 

ASEA‘s claim of adhesion equivalent to 33 percent 
of the Rc4a’s weight, compared with less than 20 per- 
cent for any other locomotive, seemed to be borne out 
as we pulled away from the various stops on the way 
to New York City. Running at the maximum 193 
km/h wherever track conditions permitted, the Swedish 
locomotive performed effortlessly and had the whole- 
hearted approval of the train crew. 

Before the unit-was put in service in October, Amer- 
ican couplers and pantographs were installed, and the 
electrical system was modified to work within the 
voltage limitations of the corridor. A pneumatic bell, 


along with a complete cab signal and train speed con- 
trol system, were supplied by AMTRAK and installed 
by ASEA. 

Four weeks of exhaustive testing were carried out 
in September. Not only were the trucks instrumented 
to test for oscillation, but the locomotive also was fitted 
with the specially instrumented wheels that directly 
measure the lateral forces exerted between the wheels 
and the rails. This allowed inspectors to measure lat- 
eral forces continuously while the train operated on 
the Northeast Corridor test track, which is a 32-km 
(20-mile) segment located between County and Millham 
interlockings in New Jersey. For the Rc4a tests, the 
test track was set up to induce the most extreme cases 
of dynamic interaction of wheels and rails that any lo- 
comotive could be expected to encounter in normal 
operation. 

The Swedish locomotive, or a similar unit developed 
along the same lines, is expected to supplement the 
heavier locomotives now in use in the Northeast Cor- 
ridor, giving AMTRAK both heavy duty and lighter 
duty flexibility. 

Development and acquisition of rolling stock are only 
a part of the revitalization program for the Northeast 
Corridor, which extends almost 725 km (450 miles) 
from Washington to Boston via New York City. It 
crosses eight states having a population of 40 million 
people. 

About 2090 km (1300 miles) of track must be im- 
proved; ties must be replaced and continuously welded 
rail installed on 675 km (420 miles). Alignment and 
surfacing are needed on more than 1290 km (800 
miles) of track, and ditching and drainage work on 
another 200 km (125 miles). 

Of the 855 bridges on the corridor, 190 were built 
before 1895, and four out of five of these must be re- 
placed completely. More than half the bridges must be 
strengthened, and nearly all of them need some degree 
of repair. Movable-span bridges: must be upgraded 
where the tracks cross navigable rivers. 

Badly neglected tunnels in Baltimore and New York 
must be reworked to restore drainage and track sub- 
systems and to increase clearance for 25-kV electrifi- 
cation. 

The U.S. Congress has provided for a $1.9 billion 
program for improvements on the Boston-Washington 
line. At the end of 5 years, stations will have been 
modernized, electrification systems will have been up- 
graded from Washington to New Haven and extended 
to Boston, and tracks will be capable of carrying trains 
at a sustained speed of 193 km/h (120 mph). 

The anticipated end result is a travel time of 2 hours 
and 40 minutes from Washington to New York, and 3 
hours and 40 minutes from New York to Boston. 

It seems particularly appropriate that a European lo- 
comotive is helping to spearhead the resurgence of pas- 
senger service in the identical area of the United States 
where the country began 200 years ago. 


Milton Pikarsky, Ex-TRB Chairman, 
Named to Federal Advisory Post 


Milton Pikarsky, chairman of the Chicago Regional 


Transportation Authority, has been appointed a member 


of the Federal Energy Administration’s Transportation 


Advisory Committee. The announcement was made by 


Frank Zarb, FEA Administrator. 

Pikarsky, who served as chairman of the Executive 
Committee of the Transportation Research Board in 
1975, has accepted this unpaid post in addition to his 
duties as chairman and chief executive officer of RTA. 
He will advise on public transportation needs in the 
context of conservation of energy resources. 

Pikarsky is a member of the National Academy of 
Engineering and a Fellow of the American Society of 


Civil Engineers. He has also served as a member of the 


Urban Mass Transportation Advisory Council for 5 
years and on its Steering Committee since 1969. He is 


a former member of the Working Committee on Capital 


Grant Guidelines and is also a former chairman of the 
National Academy of Engineering's Bay Area Rapid 
Transit Advisory Committee. 


Before becoming chairman of RTA, Milton Pikarsky 
was chairman of the Chicago Transit Authority and 
commissioner of public works for the city of Chicago. 


TRB Engineer W. G. Gunderman 
Named to Key ASTM Post 


William G. Gunderman, engineer of materials and con- 
struction on the staff of the Transportation Research 
Board, has been named chairman of Committee D-4 on 
Road and Paving Materials of the American Society for 
Testing and Materials. Committee D-4 does research 
and develops standards pertaining to material combina- 


tions used in flexible pavements and bituminous courses 
and all materials for all types of highway and pavement 
construction. 

Gunderman, who is a native of Harrisburg, Pennsyl- 
vania, received his B.S. degree in physics from Dickin- 
son College in Carlisle, Pennsylvania. He began his 
professional career in 1949 with the Pennsylvania De- 
partment of Highways and worked until 1963 with the 
department in all facets of materials used in the con- 
struction of highways. He started the nuclear testing 
program, organized the instrumentation program of the 
testing laboratory, and was one of the original members 
of the electronic computer group. During these years 
he served a 2-year hitch in the U.S. Army as a physical 
scientist. 

Gunderman joined the TRB staff in 1963 as assistant 
engineer of materials and construction, assuming his 
present post 6 years later. In the last 13 years he has 
been staff representative on more than 25 technical com- 
mittees of TRB. Gunderman, along with TRB colleague 
John W. Guinnee, engineer of soils, geology, and founda- 
tions, conceived the idea for, organized, and acted as 
staff support for the National Academy of Sciences com- 
mittee that produced the Report of the Feasibility of a 
More Coherent National Policy for the Governance of 
Underground Space (1972). Gunderman is the author 
of several papers on nuclear testing. 

ASTM is the world’s largest source of voluntary con- 
sensus standards for materials, products, systems, and 
services. It is headquartered in Philadelphia and has 
26 000 members throughout the world. 


CORRECTION 


We are indebted to Nelson Burns and Russell Bennett 
of the Ohio Department of Transportation for pointing 
out errors in the article, ’“SUNUP Reduces Cost of High- 
way Lighting,’ in Transportation Research News No. 66. 
The first element in the equation under item 1 on page 
13 should be 0.1 ¢/million BTu, and the last element in 
the equation under item 5 on that page should be 
$0.005 731 2/kWh. 

We are also indebted to several readers for calling our 
attention to errors on page 9 of News No. 67. Conver- 
sions are 0.004 km? for 1 acre and 0.929 m? for 1 ft? 
The customary units in the article are correct. 


PLANNING AND ADMINISTRATION 


Land Use and Transportation 
Planning in the Netherlands 


A small country that is largely below sea level, where 
authorities are trying to get commuters off bicycles and 


into buses and where virtually all buildings have to be 
built on pilings varying from 5.5 to 11 m (18 to 36 ft) 
in length, has a set of problems in transportation and 
land use development that is quite different from those 
in the United States. Hays B. Gamble, of Pennsylvania 
State University, visited the Netherlands recently on a 
trip that was partially financed by the Federal Highway 
Administration. His findings were described at the 
Fifty-sixth Annual Meeting of the Transportation Re- 
search Board in Washington, D.C. 

Since World War II, urban expansion and some decen- 
tralization of urban areas have placed a difficult burden 
on transportation, and the greater distances involved in 
commuting make it impossible for commuters to walk 
or travel on bicycles as before. Cars have multiplied 
fivefold since 1960. New transport policy goals for the 
Amsterdam region call for public transport in the future 
to accommodate about 60 percent of the commuter 
traffic (it now accommodates about 25 percent), bicycles 
and walking to account for 30 percent (now about 65 
percent), and the private automobile to carry the re- 
maining 10 percent. Parking will be provided for no 
more than 10 percent of central city employment, to 
discourage car use. 

The need to ‘‘manufacture” land by reclaiming it 
from the sea creates an increased awareness of its value, 
and strict controls over its use. More than 6Gm? (1.5 
million acres) of the Netherlands is reclaimed land. In 
1970 about 8 percent of the land area in the Nether- 
lands was In urban use, and this is expected to double 
by the end of this century, by which time the popula- 
tion of the Netherlands is expected to reach 20 million. 

Every square meter of the Netherlands is controlled 
by some land use plan. Each of the three levels of gov- 
ernment (national, provincial, and municipal) plays a 
role in the planning process. If a municipality needs 
additional land area for expansion, it can annex it after 
approval by the provincial authority and the Crown. 
Where the land cannot be purchased by mutual agree- 
ment between the landowner and the municipality, the 
courts decide appropriate compensation and issue an 
expropriative order. 

The municipality prepares the site for development 
by stripping off the relatively heavy layers of topsoil 
and peat and covering it with a layer of sand, usually 
by pumping a sand and water slurry to the site. After 
the sand has drained of excess water, it is leveled and 
streets, sewers, water, canals, bridges, roads, and other 
utilities are put in place, again, all being done by the 
municipality. 

Because of the swampy nature of the soil, virtually 
all buildings have to be constructed on piles. Also, 
throughout much of the southwestern portion of the 
country, bedrock is 3000 m below the surface. The 
resulting high cost of site preparation, even for single 
family housing, means that two-thirds of the cost of 
most housing, usually high-rise apartments or row con- 
dominiums, is subsidized by local public funds. 

The prepared building sites are not sold to developers 


71 The motorway from Amsterdam 
to Utrecht cuts through typical 
Netherlands terrain near Amsterdam. 
2 Densely packed apartment hous- 
ing, much more common in the 
Netherlands than single-family homes, 
is framed by an elevated highway in 
the Hague. The homes seen here 

date back to the eighteenth century 
and have largely been replaced by 
modern units. 


or private landowners, but are let out under long-term 100 Years Ago 
lease arrangements. The ground rent recovered over the Streets of Washington, D.C., 
50-year lease pays for the cost of site development. “Paved With Corruption” 


Because municipalities purchase and prepare all tracts 
for future developmental needs, there is virtually no 
land speculation in the Netherlands. Speculative in- 
terest in land is further discouraged by the fact that the 
municipality, when purchasing land previously designated 
on the approval extension plan for future development, 
pays to the landowner a price only slightly higher than 
the present value of agricultural land. 


Critics of today’s highway program, who are inclined to 
allege haphazard and sometimes self-serving practices, 
would have had a ball back in 1871, when Washington, 
D.C., municipal leader Alexander Shepherd announced 
a major street improvement program for the capital city. 
In arecent article in the Washington Star, author Tom 


Dowling says, 
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The directors of the city paving companies, which would 
reap contracts running into the millions of dollars, consisted of 
newspaper publishers, bankers, United States senators, the D.C. 
governor, the D.C. tax collector, President Grant, and various 
brothers of Alexander Shepherd—a cozy band indeed. 

No sooner than Shepherd was sworn into office in June 1871 
did he announce a ‘‘comprehensive plan’’ to grade and pave the 
city’s streets, lay sewers throughout the town, and plant trees on 
the public thoroughfares. The cost was put at $6.2 million—a 
staggering sum that exceeded the public debt of almost all the 
nation’s states. 

With deliberate political astuteness the comprehensive plan 
failed to specify where and how the work was to be done; the 
fewer the facts at the public disposal, the less effective the op- 
position’s complaints of favoritism and boondoggling would be. 


With characteristic pertinacity Shepherd began work immediately, ~ 


on all fronts, by all known means. Private contractors, municipal 
road gangs, and commandeered laborers from the city’s privately 
owned traction companies took to the streets simultaneously in 
a bewildering variety of projects. 

Streets were paved in wooden blocks, asphalt, macadam with- 
out any apparent rhyme or reason. Property owners would re- 
turn to their homes after work to find their sidewalks uprooted, 
graders installing a roadbed either in a hollow deep below their 
front yards or at a level the height of their second-story bedroom 
windows. 

In the event that the foundation of their house was weakened, 
property owners were told to remedy the situation at their own 
expense within 30 days or have their homes demolished, also 
at their own expense. After enduring this inconvenience and 
expense during the grading and paving of their streets, they found 
it was not uncommon to have the new pavement torn up again 
in-order to accommodate the laying of sewer piping. Nor was it 
by any means certain that the paving crews would ever return 
to restore a torn-up chaotic street to order again. 

Whether to his credit for even-handedness or his detriment 
for political astuteness, Shepherd did not exclude the rich and 
the powerful from his depredations. Two prominent senators 
returned from the summer recess to find their Massachusetts 
Avenue mansions tottering on the edge of an abyss at whose 
profound bottom they could detect ant-like workmen laying 
sidewalks. 


DESIGN AND CONSTRUCTION 


Innovative Use of Steel Flooring 
Gets Bridge Back in Service Fast 


The collapse of a small bridge near Columbus, Ohio, 
recently caused a headache for county officials and 
provided an opportunity for a demonstration of a new 
type of bridge flooring. Although the bridge was only 
9.8 m (32 ft) long and 6.7 m (22 ft) wide, it was a 
vital span for traffic passing between Plain City and 
Amity, Ohio. When the bridge collapsed because of 
overloading, it was imperative to get it back in service 
as soon as possible. 

County engineers chose Superior Steel Corporation 
to build the new bridge and Ohio Bridge Corporation 
to erect it. For the bridge deck, Superior Steel chose 
a new and never-before-used product, Bethlehem Steel's 
63.5-mm (2.5-in) bridge flooring. This is claimed to be 
a significant improvement over previously available 50.8- 


mm (2-in) flooring. It provides about 35 percent more 
rigidity than does the thinner flooring, a factor that re- 
duces live-load deflection between stringers. The floor- 
ing is said to be especially good for restoring safe load 
limits to old wooden structures. 

The bridge collapsed on a Friday, and the construc- 
tion crews moved in the following Wednesday. Within 
3 days of their arrival, the new bridge was erected, 
paved with asphalt, and ready for traffic. 

Considerable time was saved because the 63.5-mm 
flooring is pregalvanized. Several days delay was com- 
mon in the past because the 50.8-mm flooring had to 
be sent out for galvanizing. 

The cost per year of useful life of the 63.5-mm floor- 
ing is said to be much less than that of either concrete 
or treated wood. It is made by cold roll forming, which 
permits high production and lowers fabrication cost. 

Roll forming produces flooring that is uniform in 

cross sections, permitting a close fit of adjacent sections. 
The 63.5-mm flooring is available in sections up to 9.1 m 
(30 ft) in length, reducing the need for most splicing, a 
common practice with the thinner flooring. 

However, engineers point out, splicing is still required 
where traffic is maintained during bridge erection. In 
that case, the floor can be erected one-half at a time, 
with panels field-spliced over the center stringer. 


Flooring, 63.5 mm thick, is installed 
for the first time anywhere ona 
county road bridge near Columbus, 
Ohio. The bridge was back in service 
a week after it collapsed from over- 
loading. 


Historic Indianapolis Speedway 
Gets New Surface of Slag 


Since the first racing cars roared around the brick- 
paved Indianapolis Speedway in 1911, the racetrack 
has been acknowledged as a proving ground not only 
for automotive developments but also for paving and 
construction materials. 

Next Memorial Day, when 33 top drivers will race 
their streamlined cars round the oval track at nearly 
320 km/h (200 mph), they will be running on a brand 
new surface of air-cooled, blast furnace slag. 

The new surface contains 33 percent Indiana No. 12 
blast furnace slag, 27.5 percent finer sand slag, 27.5 
percent No. 14 sand, and a small percentage of hy- 
drated lime, held together by a 60 to 70 penetration 
asphalt. The mix, heated to 163° C (325° F), was 
smoothed to 25.4-mm (1-in) thickness with a 1.6-mm 
(‘Ae-in) or less variance over each 3 m (10 ft) of track. 
This is four times stricter than the tolerance demanded 
by the Indiana State Highway Commission. 

Resurfacing was carried out after the 1976.Memorial 
Day race. J. Clarence Cagle, superintendent and vice 


Laying more than 3600 mg of air-cooled, 
blast furnace slag and asphalt resurfac- 
ing mix on the Indianapolis Motor 
Speedway was a 30-day project. This 
was the first time in the track’s 65-year 
history that the entire oval was resur- 
faced at one time. 


A miniature race car, modeled after 
the Indy 55 racers, rests on the newly 
laid, 25.4-mm-thick surface of the 
Indianapolis Motor Speedway. The 
grainy texture of the surface helps to 
provide a high skid resistance. 


president of the Indianapolis Motor Speedway, said, 
“There are a number of advantages to using slag as far 
as we're concerned. The most important is that it has 
the best skid-resistant properties of any material on the 
market today. Also, the wearing abilities of a slag sur- 
face are excellent. Finally, because of the high temper- 
atures to which slag has been subjected in the blast 
furnace, we don’t get the movement in the material 
that heat might cause on conventional road surfaces.’ 
In 65 years, top speeds have increased from 119 to 
almost 325 km/h (74 to 200 mph). The use of blast 
furnace slag in its surface will help to keep the India- 
napolis Motor Speedway a safe racing facility and an 
important testing ground for highways and streets. 
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Experimental Asphalt Process 
Rates News Coverage 


The workings of highway researchers rarely come to the 
attention of the daily press, so it was interesting to see 
the extensive coverage given to an experimental asphalt 
process on the Associated Press wire. We are indebted to 
the Southwest Times Record, of Fort Smith, Arkansas, 
for this verbatim report. 


JONESBORO, Ark. (AP)—Two Arkansas State University in- 
structors are working on an asphalt substitute process that they 
say could have world-wide implications in highway construction. 

Dr. Bill Wyatt and Dr. David Jimerson, associate professors of .« 
chemistry at ASU, are doing the work under a research contract 
from the state Highway Department. The project involves the 
“conversion of wood wastes to a material that can be substituted 
for asphalt in road binder.”’ 

If asphalt can be eliminated as the binder in blacktop road 
construction, then oil used in the manufacture of asphalt could 
be used for other purposes. 

Wyatt and Jimerson got the idea for the experiment about two 
years ago while working on another project for the Highway De- 
partment. Under that contract, they were identifying waste ma- 
terials around the state and searching for ways in which those 
materials could be used. 

Sawdust—piling up in the state at the rate of more than 22,000 
tons per month—won out over cotton gin trash, agriculture field 
trash, Johnson grass and cellulose as the state’s major waste mate- 
rial. Wyatt and Jimerson then decided to use sawdust to develop 
a substitute for asphalt binder. 

They got a helping hand from Darrell Wyatt (no relation to 
Dr. Wyatt) when the ASU student came up with a promising 
sample that proved to be effective as a binder. Darrell Wyatt was 
working on the project as part of a summer activity funded by 
the National Science Foundation. 

The ASU instructors showed the Highway Department a sam- 
ple of young Wyatt’s work and were awarded a contract. 

Under the terms of the contract, Wyatt and Jimerson must 
present a formal report to the Highway Department when their 
work is completed around July 1. They must also produce 
enough binder to lay a section of road for testing under normal 
traffic conditions. The Highway Department will conduct the 
Leste 

Wyatt and Jimerson are attempting to make the substitute as 
similar to asphalt as possible to avoid the need for special han- 
dling or other related problems. 

So far, they have not been concerned with the economy of 
their substitute. 

“It is more economical than asphalt in theory, but we have 
not put it to a practical test yet,’’ Jimerson said. ‘‘We are inter- 
ested in refining the substitute and then later we can clean it up 
and make it more economical.” 

He said that if the experiment is successful, the use of waste 
material in road construction will ‘‘become worldwide.” 

Following completion of the Highway Department project, 
the two plan to continue research in this area and will bid on a 
U.S. Department of Transportation contract to do more thorough 
testing. Jimerson said he and Wyatt plan to use additional pro- 
cesses to improve the quality of the binder and to make it more 
economical. 

“The idea is that the material will be one which will not re- 
quire the use of an outside energy source,’’ Jimerson said. 

Wyatt and Jimerson spend about 60 hours per week on the 
project and often sleep in their car and on the ground at the 
project site—ASU’s old football stadium. 

The testing apparatus looks more like a large moonshine still 
than a serious scientific project. They use abandoned concession 
stands for storage, preliminary work and a shelter during bad 
weather. 


“We know it works, but we don’t know when we'll have it 
completely refined,’’ Jimerson said. ‘‘We don’t completely under- 
stand the nature of the substance yet, but whatever it is it works.” 


OPERATION AND MAINTENANCE 


The Automobile in the 1980's; 
Federal Task Force Study Results 


If the fuel economy of the nation’s automobiles could 
be raised to 10.6 km/I (25 mpg), as opposed to the 1975 
average of 6.4 km/I (15 mpg), the fuel savings over 20 
years would amount to roughly 36 million liters (9.5 
million gal) of petroleum—roughly the size of the Alaska 
Prudhoe Bay Oil Field. Even assuming a cost of $67/m? 
($11/barrel), this amounts to a savings of more than 
$100 billion. 

The capital investment needed to obtain these savings 
is somewhere between $5 and $10 billion, making the 
savings an excellent return on investment, says the re- 
cently published report by the Federal Task Force on 
Motor Vehicle Goals Beyond 1980. 

The report concludes that, with substantial industry 
effort, investment, and risk, coupled with a reasonable 
approach to government regulation, the United States 
can achieve a saving potential by 1995 of 654.8 km3/ 
day (4 million barrels/day). 

Based on the current mix of automobile sizes, which 
is about 50 percent 6 passenger, 25 percent 5 passenger, 
and 25 percent 4 passenger, the average fuel economy 
of the new automobile fleet can be increased 80 to 100 
percent by the late 1980s by reducing weight and by 
using technologically available power plants and ad- 
vanced transmissions. 

Says the report, ‘‘The prospect that a revolutionary 
new engine technology development would make a sub- 
stantial impact on fuel efficiency within the 1980s is 
remote. Fuel-efficiency improvements will derive 
primarily from improvements in present body and frame 
structures, gasoline and diesel engines, and their drive 
trains. However, advanced engine technology, such as 
the gas turbine or the external combustion Stirling type, 
might enter the market in the last half of the 1980s and 
could provide, in the decade of the 1990s, another op- 
tion for reducing automotive fuel consumption, or for 
reducing emissions, in addition to offering a multifuel 
capability.”’ 

The report stresses that substantial technological im- 
provements in batteries would be needed before the 
electric car can offer a commercially competitive alter- 
native to gasoline- or diesel-fueled automobiles. Electric 
vehicles are feasible for special purposes, such as postal 
delivery vans, and offer flexibility in fuel use, but the 
total national effect on petroleum consumption within 
the next 15 years will be minimal. 


The trend to smaller, lighter cars is not expected in 
itself to increase automobile occupant fatalities and 
injuries. Growth in the number of vehicles, distances 
traveled, and number of drivers, however, is predicted 
to result in a 71 percent increase in fatalities and seri- 
Ous injuries by 2000 if new safety countermeasures are 
not adopted. The best way to reduce this toll signif- 
icantly, says the report, is by the increased use of seat 
belts. If 70 percent of automobile occupants use the 
belts, instead of the current estimated 25 percent, 

67 000 fatalities and serious injuries would be pre- 
vented. 

The Federal Task Force, created by the Energy Re- 
sources Council under the chairmanship of Elliot L. 
Richardson, consisted of representatives of the U.S. De- 
partment of Transportation, the Environmental Protec- 
tion Agency, the Energy Research and Development 
Administration, the Federal Energy Administration, and 
the National Science Foundation. 


Freeway Motorists Tune Radio 
for Weather Conditions in Michigan 


Motorists traveling all Interstate highways in Michigan 
this winter can obtain up-to-the-minute weather infor- 
mation on their automobile radios as the result of a 
cooperative program involving the Michigan Association 
of Broadcasters, the State Police, and the Department 
of State Highways and Transportation. 

Thirty-five large blue and white signs with the legend 
WEATHER INFO carry as many as four frequencies of 
cooperating radio stations. Motorists can turn their 
radios to one of the four frequencies and be assured of 
getting current weather information every 15 to 30 min 
during periods of severe weather. State Police feed in- 
formation on driving conditions to radio stations in- 
volved in the new reporting service. 

The service was inaugurated as a pilot program on 
three freeways last winter and has now been extended 
to all Interstate highways in Michigan. The Federal 
Highway Administration, which is encouraging freeway 
weather information signing, paid 90 percent of the cost. 

The Michigan Association of Broadcasters emphasized 
that ‘‘this is a service to the public and not an adver- 
tisement for radio stations—hence, call letters will not 
be shown.” 

Most radio stations participating in the service op- 
erate 24 hours a day, 7 days a week, and have trans- 
mitting strength to cover as many as 70 miles of the 
particular freeway. 


Traffic Signals Ignored 
by Half of Drivers 


As many as half the drivers faced with yellow-interval 
traffic signals at an intersection may be continuing 
through the intersection after the yellow signal changes 


to red, according to William L. Williams of the Federal 
Highway Administration, in a paper presented at the 
Fifty-sixth Annual Meeting of the Transportation Re- 
search Board. 

In a field study of drivers approaching an intersection 
while the signal was yellow, 50 percent continued into 
and through the intersection after the 3-second yellow 
signal changed. 

A motion-picture camera mounted on the roof of a 
building 91.4 m (300 ft) from the intersection recorded 
other significant actions. It showed that 17 out of ev- 
ery 20 drivers who were not planning to make a turn 
at the intersection or who were not blocked by another 
vehicle chose to stop at the intersection if they were 
farther than 33.5 (110 ft) from the stop line at the in- 
stant the signal turned yellow. The same percentage of 
drivers kept going if the signal turned yellow when they 
were within 16.8 m (55 ft) of the stop line. 

The critical decision point was found to be about 
25 m (80 ft) from the stop line, where half of the 
drivers stopped and the other half carried on through 
the intersection. 

As to what deceleration rate drivers will accept when 
the signal changes to yellow, Williams found that drivers 
in such situations will accept a deceleration rate of 2 m/s? 
(6.5 ft/s?) 85 percent of the time. The average max- 
imum deceleration rate accepted by the quickest 
stopping vehicles is 3 m/s? (9.7 ft/s?). 

Williams concludes that ‘‘at the present time much con- 
fusion results from the fact that the average motorist 
simply does not know the duration of the yellow inter- 
val.’’ He says that the situation is aggravated by the 
fact that there is no standard method of setting the 
duration of the yellow signal. ‘’Some of the drivers’ 
anxiety concerning the clearance period might be elim- 
inated by standardizing the length of the yellow inter- 
val,’” Williams believes. 


Freeways Attracting Wildlife 
in Southern California 


White-tailed kites, a species of hawk that was on the 
brink of extinction in southern California a few years 
ago, are flocking around the freeways to catch the 
rodents and insects that thrive in the grassy medians. 
The kites were plentiful at the turn of the century, but 
almost disappeared after World War ||, partly because 
their tendency to hover motionless in the air made them 
an easy target for gunners. 

According to Harmut Walter, a biogeographer at the 
University of California, Los Angeles, freeways can pro- 
vide a highly protective environment for certain birds 
and animals. There are sprinkler systems and water, 
and no one stops if they can help it, Walter says. 

Kites consume a quarter of their own weight in prey 
every day, so the profusion of freeway rodents makes 
an ideal hunting ground. The birds can often be seen 
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perched on light poles along the freeway as they scout 
for prey. 


Off-Highway Lighting System 
Solves Safety Problem 


Local authorities in the Clearwater, Florida, area were 
faced with a problem and a large budget item recently 
when they discovered that they would have to replace 


existing lighting poles with safer breakaway poles along . 


a 1.6-km (1-mile) median strip of US-19. 

This was going to cost $25 000. Some investigation 
into new lighting systems, however, bore fruit when the 
authorities found that they could install a new system 
that would provide a better lighting pattern at a cost of 
only $14 000. 

The new system, called the Interstate Luminaire sys- 
tem, was developed by American Electric of Southaven, 
Mississippi, a unit of International Telephone and Tele- 
graph Corporation. Basically it consists of standard 
poles, set 12.2 m (40 ft) from the edge of the highway 
and mounting specially designed lighting fixtures. The 
specially designed reflector and lens spread the light out 
evenly over the highway. Many standard Interstate 
lighting systems, with poles beside the roadway, cause 


bright ‘‘puddles’’ of light under each fixture, separated 
by a relatively large dark stretch of road between fix- 
tures. The unevenness of lighting can be confusing and 
can cause eye fatigue and other problems. 

In addition to reducing installation cost, the system 
uses less electricity and maintenance is cheaper than 
with conventional systems. 

Because the lights are far off the side of the road in- 
stead of over the road or beside it, the light bulb does 
not send a direct glare into the driver’s eyes and re- 
flection of light off a wet surface is much less. 

The safety aspects of the off-the-highway lighting 
system do not benefit the motorist only. When the 
bulb of an existing fixture mounted over the road must 
be repaired or cleaned, the roadside lane of traffic must 
be blocked off, creating a hazard to traffic and to the 
work crew. 

When a vehicle strikes a roadside lighting pole, It 
may knock the fixture off the end of the pole arm 
down into the roadway, leaving a hazardous litter of 
glass and metal. Obviously, this cannot happen when 
the pole is 12.2 m (40 ft) from the highway. 

Because of the special lens-reflector system that 
spreads the light, fewer fixtures are required per kilo- 
meter, some 20 percent less than are needed by the 
standard system. This means lower costs for the in- 
stallation, 20 percent fewer bulbs, and less electricity, 
thus conserving energy and lowering operating costs. 


NCHRP 


Methodology Sought for Monitoring 
Carbon Monoxide Levels in Urban Areas 


Air quality reports, including accurate measurements of 
carbon monoxide concentrations, form a vital part of the 
environmental impact statements required by federal and 
state regulations on construction projects. This monitor- 
ing must be carried out for at least a year to produce re- 
liable data. To develop an acceptable statistical method 
for evaluating carbon monoxide data obtained during a 
relatively short period of time, Technology Service Cor- 
poration, of Santa Monica, California, has been selected 
by NCHRP to conduct its Project 20-14. The study is 
funded at $100 000 and is expected to be completed in 
January 1978. 

The Technology Service Corporation research team 
will develop statistical methodologies for estimating back- 
ground carbon monoxide concentrations (including 
yearly 1-hour average, yearly maximum 8-hour running 
average, and annual average) from incomplete data sets 
and for determining the precision of such estimates. 
These methodologies will be applicable to incomplete 
monitoring sets for three types of areas: (a) where urban 
background stations already exist, (b) where source- 
affected monitoring stations already exist, and (c) where 
there are no existing stations. For each type of area, the 
researchers will provide highway agencies with guidelines 
as to the amount of monitoring that is required to attain 
given accuracy. Highway agencies will also be provided 
with practical statistical procedures for analyzing incom- 
plete data sets. 

The methodologies will be developed by applying 
statistical methods to existing data sets from Los Angeles, 
New Jersey, San Francisco, and St. Louis and possibly 
from New York City, Chicago, and Houston. 


Use of Lime and Fly Ash 
for Road Bases Documented 


Technology for stabilizing aggregates with lime and fly 
ash has been steadily increasing for the past 2 decades, 
and many state and federal agencies now include this 
paving material in their specifications. Use of lime-fly 
ash aggregate (LFA) will increase even more in the future 
as more coal is used for fuel, making the ash more widely 
available. The low energy requirements for producing 
LFA mixes, coupled with new technology for LFA use, 
are also likely to spur its increased acceptance. However, 
because current technology is not widely known, many 
agencies with readily available sources of lime and fly 
ash do not make extensive use of these materials. 
NCHRP Synthesis of Highway Practice 37, Lime-Fly 
Ash-Stabilized Bases and Subbases, contains tabu- 
lated and evaluated information on LFA mixes and uses 


obtained from a large number of state highway and trans- 
portation departments and other sources. 

Most commercially available hydrated limes are suit- 
able for LFA mixes. In addition, some by-product limes 
can be used. Although there are differences in the prop- 
erties of these limes, most of them can be used in LFA 
mixes. 

Fly ash is the fine residue that results from the com- 
bustion of coal and is collected from flue gases. It has 
been estimated that U.S. fly ash production will approach 
36.3 Gg (40 million tons) annually by 1980. Fly ashes 
are pozzolans with little cementitious value, but in the 
presence of water they will chemically react with calcium 
hydroxides at ordinary temperatures to form compounds 
with cementitious properties. 

“Dry” fly ash is taken directly from the precipitator 
or from dry storage. Fly ash stockpiled in the open re- 
quires the addition of water to prevent dust formation. 
As a result of alkalis present in some fly ashes, dampened 
fly ashes may harden and require crushing and screening 
before use. Fly ash is also stored in slurry ponds and 
may segregate during settlement, causing the final product 
to be more variable. 

Lime and fly ash are not locally available in all areas 
of the United States, but distribution is widespread 
enough that LFA materials could be produced in most 
areas of the country with local materials and reasonable 
haul distances of only one of the components. 

Synthesis 37 will be of special interest and use to de- 
sign, construction, materials, and maintenance engineers 
seeking technical information on LFA mixes and prac- 
tice. It contains detailed information on the materials, 
mixture properties, selection of proportions, construc- 
tion procedures, and pavement behavior and performance. 
Applications and limitations for LFA use in pavement 
construction are also given. 


NCHRP Assesses Equipment 
and Testing Instruments 


Laboratory and field testing for quality assurance and 
control of highway materials is constantly undergoing 
changes with the invention of new types of testing equip- 
ment and new or improved uses of existing equipment. 
Use of these types of equipment and instrumentation has 
resulted in significant improvement of the testing and con- 
struction operations through increased economy and ef- 
fectiveness, greater precision and accuracy, improved qual- 
ity assurance and control, and additional data. 

Representatives of transportation agencies are natural- 
ly interested in the equipment owned by other agencies 
and the capabilities and limitations of that equipment. 
Securing a total inventory from each agency and listing 
its possible uses would be highly desirable, but would re- 
quire many hours and much publication space. 

NCHRP has addressed this problem in Synthesis of 
Highway Practice 36, /nstrumentation and Equipment 
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for Testing Highway Materials, Products, and Performance. 
To compile the data contained in Synthesis 36, researchers 
contacted each state transportation agency and asked them 
to submit information on new or recently added equip- 
ment and on new uses for old or new equipment for lab- 
oratory or field testing. 

The information received from 44 agencies is separated 
into two categories: equipment primarily for laboratory 
tests and equipment primarily for field tests. Each cate- 
gory is divided into groups by specific equipment or type 
of test. The data include 326 laboratory items and 138 
field items. Cost of individual items of equipment ranges 
from $10 to $340 000. : 

Synthesis 36 contains 28 tables; 18 describe laboratory 
instruments and equipment, and 10 describe field tests 
and equipment. An index is provided to help locate spe- 
cific items in the tables. 

Because ‘‘new"’ as it refers to equipment could not be 
specifically defined, equipment acquired as early as 1950 
was reported. It is interesting to note that some equip- 
ment considered old by some agencies had been recently 
purchased for the first.time by others. Some of the 
older equipment reported are an X-ray diffraction unit 
and an asphalt ductility machine. 


Thirty-Nine Synthesis Reports Published; 
Twenty-Four More Are Planned 


Transportation officials have long been aware of the need 
for a procedure to provide practitioners with condensed 
information on ongoing research and current practices 

in the field. The Transportation Research Board is at- 
tempting to satisfy a part of this need with the report 
series, Synthesis of Highway Practice. These reports are 
prepared under the AASHT O-sponsored NCHRP Project 
20-5, Synthesis of Existing Information Related to High- 
way Problems. 

Thirty-nine reports have already been published on a 
variety of subjects including motorist aid systems, pave- 
ment joints, deicing chemical use, tunnel operations, 
utilities, statistical specifications, and transportation for 
the disadvantaged. 

Work is currently under way on another 24 topics, and 
several are nearing publication. Work is expected to start 
on the following additional topics this year: bridge deck 
durability, impact of increased weights on existing pave- 
ments and structures, variable-message signs, prefabricated 
bridge systems, relation between control tests and per- 
formances, effects of work schedule changes, motorist 
information systems, repair of continuously reinforced 
pavements, alternative methods of taxing motor fuel, de- 
sign of sediment basins, median glare screens, and weld- 
ing practices and inspection. 

For each topic, a panel consisting of practitioners, re- 
searchers, and authors assists the identification of poten- 
tial writers for the synthesis reports, reviews drafts, and 
helps in the preparation of the final report. 

For those interested in more detail on the Synthesis 


project, NCHRP Research Results Digest 90, Continuing 
Project to Synthesize Information on Highway Problems, 
is available from the Transportation Research Board, 2101 
Constitution Avenue, N.W., Washington, D.C. 20418. 


Five Limited-Distribution Reports 
Available from NCHRP 


The results of five NCHRP projects, although not ex- 
pected to be published in the regular NCHRP format, 
are available in limited numbers as submitted by the re- 
searchers. Orders for these reports must be prepaid and 
directed to L. M. MacGregor, NCHRP Administrative 
Engineer, Transportation Research Board, 2101 Consti- 
tution Avenue, N.W., Washington, D.C. 20418. Checks 
should be payable to Transportation Research Board. 
All reports will be mailed book rate unless first-class 
mailing is requested, in which case postage is billed. De- 
tails of the reports are as follows. 


TRAVEL ESTIMATION PROCEDURES FOR QUICK RE- 
SPONSE TO URBAN POLICY ISSUES. Metropolitan Wash- 
ington Council of Governments and Comsis Corporation, NCHRP 
Project 8-12, April 1976, $4.00. 


This report presents the findings of an investigation of the 
ability of travel estimation procedures to provide information 
for use in responding quickly to urban policy issues. Issues are 
identified, and 34 models and procedures for providing data are 
described and evaluated. Questionnaires, on-site visits, and re- 
views of pertinent reports were used to determine current needs. 
In addition, current and emerging techniques were reviewed and 
evaluated as to their ability to respond rapidly to the issues iden- 
tified. It was found that an effective and responsive transporta- 
tion planning process must be capable of rapidly providing esti- 
mates of the values of criteria used in the evaluation of multimodal 
facility and service alternatives. These evaluation criteria include 
service, impacts, and costs. It was found that emphasis has shifted 
from long-range and regional capital facility planning to providing 
short-range highway and transit improvements at subregional 
scales. Land use is a major issue and no longer can be treated as 
a fixed input to the transportation planning process. No one ex- 
isting travel estimating technique was found to be completely 
adequate in responding to all of the many questions being asked. 
A quick, efficient four-step computer process is recommended. 
In addition, a policy-oriented, non-network-specific procedure is 
needed to evaluate system changes and policy changes froma 
nominal condition. Manual methods are needed to support 
project level and service changes and are being developed in the 
continuation phase of this project. 


DISAGGREGATE TRAVEL DEMAND MODELS. Charles River 
Associates, Inc., NCHRP Project 8-13, $6.00. 


This report presents the results of phase 1 of a study to de- 
velop improved disaggregate models of urban travel demand. Such 
models will form the basis for improved travel demand estimation 
procedures for use in analysis of urban transportation system plan- 
ning alternatives and public policy issues. Policy-sensitive travel 
demand forecasting models are developed and calibrated with 
data from choices of individual travelers from two urban areas. 
The resulting models are evaluated, and recommendations for 
their implementation are discussed. Several applications are 
presented. An extensive analysis of the independence-of- 
irrelevant-alternatives property of the multinomial logit model 
is reported. Issues in model specification and calibration and 
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collection of data for disaggregate models are considered. The 
findings of the study are that disaggregate demand techniques 
are workable, versatile, and, if properly applied, can be used to 
analyze transportation planning issues not currently addressed 
by conventional approaches. An extension of the model devel- 


opment work is now being conducted in a continuation phase of 
this project. 


NEW APPROACHES TO UNDERSTANDING TRAVEL BE- 
HAVIOR: PHASE I. Boston College, NCHRP Project 8-14, 
$6.00. 


This theory of household travel behavior in urban areas re- 
lates travel behavior directly to activities and activity sites. Asa 
result, the distribution and the location of activity opportunities 
critically influence activity and travel patterns. The central 
process is adaptation—the effort to reduce the imbalance be- 
tween current or expected needs and available opportunities. 
These adaptations form a hierarchy from small-scale travel or 
activity adjustments to major changes in residential or work lo- 
cation. Higher order adaptations develop only when lower 
order changes do not sufficiently reduce the imbalance below 
some threshold. 

The report proposes major determinants of activity and travel 
adaptations. The hypothesis developed forms a microtheory that 
assists in the understanding of individual and household travel be- 
havior for given activity sites and transportation systems. A 
macrotheory is proposed to relate the distribution, location, and 
form of activity sites and transportation systems to urban area 
characteristics. 


STATE AND REGIONAL TRANSPORTATION IMPACT IDEN- 
TIFICATION AND MEASUREMENT. Bigelow-Crain Associ- 
ates, NCHRP Project 8-15, Phase 1 report, $8.00. 


This report is concerned with issues, impacts, and techniques 
for state and substate regional transportation planning and eval- 
uation. It addresses all modes of transportation for the move- 
ment of passengers and goods and a range of impacts and deci- 
sions, including planning, pricing, regulation, and policy formu- 
lation. The work was conducted with the assistance of federal, 
state, and regional planners and in the context of societal goals 


and resource management. The emphasis is on improving the 
understanding of practical, operational techniques. The report 
identifies major current and near-future issues. It documents 
economic, social, environmental, and energy impacts of state and 
regional transportation decisions. The current practice of identi- 
fying and measuring impacts is evaluated. Operational guidance 
is presented for the use of available techniques, and research pri- 
orities are proposed. Because of the broad scope of the project, 
the findings are extensive regarding the organization of techniques 
to address major issues; the type, balance, and reliability of avail- 
able techniques; and the ways that available techniques can be 
used to significantly improve the decision-making process. The 
scope of work for a continuation research effort is now being 
developed. 


TOWARD ENVIRONMENTAL BENEFIT/COST ANALYSIS: 
MEASUREMENT METHODOLOGY. Center for Environmental 
Quality Management, Cornell University, NCHRP Project 20-11A, 
June 1976, $8.00. 


This report presents the results of a study to locate, describe, 
and evaluate the utility of research programs that use the energy- 


flow concept to measure impacts of human changes to ecosystems. 


The concepts, tools, procedures, and applications of an environ- 
mental analysis methodology based on the energy-flow concept 
are described. Comparisons with 17 other environmental analysis 
methodologies indicated that the energy-flow approach may of- 
fer a significant improvement to the state of the art of environ- 
mental analysis. Evaluations of the potential for application to 
transportation planning showed that, in addition to complying 
with the accepted evaluation criteria for environmental assess- 
ment, the methodology can assess single and multimodal trans- 
portation alternatives without unreasonable demands on data 
availability or analyst expertise and can develop data or findings 
that may be useful for a variety of transportation planning needs. 
The major conclusion of the evaluations is that the use of energy- 
flow analyses for transportation planning should be pursued. 
Some aspects of the methodology were identified as needing 
further development for practical application in transportation 
planning. Recommendations were made to undertake case- 
study evaluations and to develop an applications manual. This 
manual is now being developed in NCHRP Project 20-11B. 
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Researcher Must Be 
a Visionary Too, 
Says DOT Traffic 
Expert Julie Fee 


“Every day more problems are identified than resources 
are available to solve, but some effort must address the 
future. This visionary aspect is important if we are to ad- 
vance as asociety. The trade-offs that must be made in 
the allocation of resources pose a serious problem for 
research management. How to achieve an effective bal- 
ance is certainly a great challenge for budget decision 
makers.” 

These opinions belong to one who thrives on chal- 
lenges. Julie A. Fee’s “visionary aspect”’ has led her to 
such varied goals as a place in Who’s Who in American 
Women; two nominations by the U.S. Department of 
Transportation for the Federal Women’s Award; a top- 
jevel reputation as a writer, speaker, and researcher; and 
the satisfaction of coaching a women’s softball team for 
two undefeated seasons. 

Fee joined the Traffic Systems Division of the Office 
of Research, Federal Highway Administration, in 1964, 
and spent the first 3 years as a staff member of the Inter- 
state System Accident Research team, determining the 
relation between accidents and the geometrics of the In- 
terstate System. From 1967 until 1971, she was project 
manager for a variety of accident and geometric-related 
research projects, and then she joined the Environmental 
Design and Control Division of the Office of Research. 

As project manager there, she has been active the past 5 
years in pedestrian safety, large truck safety, social and 
economic impacts of highways, skid accident analysis, 
geometric design, and determination of research priorities. 

A native of Harrisburg, Pennsylvania, Fee was graduated 
with a bachelor’s degree in mathematics from Trinity Col- 
lege in Washington, D.C., and received her master’s de- 
gree in transportation from Catholic University in 1969, 
as a member of the Full-Time Graduate Training Program 
of the former U.S. Bureau of Public Roads. 


Fee has been active in the Transportation Research 
Board since her early days with FHWA. She was a mem- 
ber of the Committee on Operational Effects of Geomet- 
rics from 1968 until 1973 and served as chairwoman of 
this committee from 1973 until 1976. She is currently 
chairwoman of the Committee on Pedestrians and a mem- 
ber of two NCHRP panels. She served as moderator of 
the session on bicycles in the 1973 Workshop* on Human 
Factors in Highway Transportation and as a mémber of 
the planning group for the 1976 workshop. 

She is also an associate member of the Institute of 
Transportation Engineers and chairs |TE’s Technical Com- 
mittee on Traffic Control Devices for the Elderly and 
Handicapped. 

Her articles and research findings have been published 
in technical and learned publications, including Public 
Roads and the proceedings of the International Road 
Federation. 

Where does one individual find the time to accomplish 
all this? Julie A. Fee not only fulfils her professional ob- 


ligations effectively but also finds time for reading and 
athletics. She isa member of DOT's coed softball team 
and of the women’s basketball team. 


She is articulate, as always, on the role of the researcher. 


She says, ‘’A researcher has a dual responsibility: first, to 
identify and solve existing problems by the discovery and 
correct interpretation of new facts and, second, to antici- 
pate future needs requiring advancements to the state of 
the art. 

“Care must be taken not to go to either extreme. Ex- 


clusive emphasis on existing problems results in a continual 


catch-up situation. On the other hand, total emphasis on 
future needs minimizes the importance of existing prob- 
lems and results in a lack of credibility for research on 
the part of operating officials. In handling long-range 
problems, researchers must maintain contact with the 
real world, its problems, and needs. Planning should lead 
to solutions that are practical and acceptable, and this 
can only be accomplished by close coordination among 
operating personnel and researchers. 

“Of additional importance is the attitude toward nega- 
tive research results. Information on research studies that 
do not produce new technology or methods of operation 
should nonetheless be made available and widely dis- 
seminated. Difficulties encountered in data collection 
and nonproductive approaches will serve as starting points 
for individuals encountering similar problems. This is not 
to condone sloppy or uncontrolled research, but merely 
to place a perspective on activities involving an investiga- 
tion into the unknown.” 


Research Projects Not 
Evaluated Enough, 
Says C. N. Laughter, 
Wisconsin Soils Chief 


“Too often in the highway business, as far as soils are 
concerned, we try to repair cracks in the basement by 
putting more shingles on the roof.” 

To Clyde N. Laughter, chief soils engineer for the Wis- 
consin Department of Transportation, involvement at all 
levels is the key to successful research. 

“Research should require special teams or efforts, but 
the working engineer should be involved from the initial 
concept to the final report,” he maintains. He feels that 
there is too little complete evaluation of research proj- 
ects, largely because of the cost factor. This, he says, 
precludes consideration of some important variables. 

Laughter has been involved in research for almost 30 
years. A native of Love, Mississippi, he was graduated 
with a batchelor’s degree from the University of Alabama 
in 1946 and received a master’s degree, also in civil en- 
gineering, from Northwestern University a year later. He 


attended his first Highway Research Board meeting in 
1948 and has missed few meetings in the intervening 
years. 

From 1948 until 1949, Laughter taught at the Missis- 
sippi State University and then transferred to the Univer- 
sity of Delaware, where he taught half-time and worked 
for the balance of his time on a joint research project on 
pavement performance, base courses, and soil consolida- 
tion properties. 

From 1952 until 1964, he was employed by the Mis- 
sour! State Highway Commission as soils engineer. Dur- 
ing this time he was heavily involved in soil mechanics 
for design and in research on culvert performance over 
compressible foundation, use of shales as embankment 
materials, base course performance, and slope design in 
Kansan tills. 

This experience stood him in good stead when he 
joined the Wisconsin Department of Transportation in 
1964 as soils engineer, a post he has held since. 

‘My main research interests here are the performance 
of soft red clays in the Lake Superior regions, effects of 
highway salting, culvert corrosion, and consolidation of 
sensitive clays,’ Laughter says. ‘‘My interests are not re- 
search per se, but rather studies to solve existing, recurring 
problems.” 

Laughter is currently chairman of the Transportation 
Research Board’s Committee on Foundation of Bridges 
and Other Structures and is a member of the Committee 
on Frost. He has served as a member of several other TRB 
committees and has also participated on several NCHRP 
panels. 

He is amember of ASTM and serves on its Subcommit- 
tee on Deep Foundations. He is also a member of ASCE 
and NSPE. As amember of the Soil Conservation Society 
of America, he chaired a committee that inventoried all 
potential food- and fiber-producing soil in Wisconsin. 

He is a member of Tau Beta Pi, and serves on two Wis- 
consin state committees reporting to the Governor on 
shoreline and roadside erosion. 
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Rail Transit and Commuting Services 
Papers Invited for Detroit Meeting 


The Transportation Science Section of the Operations 
Research Society of America has issued a call for papers 
to be presented at its Workshop on Operational Issues in 
Designing Rail Transit-and Commuter Railroad Services, 
to be held May 18-20, 1977, at the Plaza Hotel, Detroit. 

Cosponsors of the meeting are the American Society 
of Civil Engineers and the International Union of Public 
Transport. Papers in the following areas are particularly 
invited, although proposals for presentation in related 
areas will also be considered: 


1. Overview of operational strategies currently used 
for rail transit and commuter rail services, 

2. Extent of track sharing in existing rail transit and 
commuter railroad services, 

3. Costs and scheduling benefits of building and using 
off-line stations, 

4. Techniques for developing vehicle schedules that 
maximize net revenues and net benefits, 

5. Capabilities of existing and prospective signaling 
and traffic control systems, 

6. Existing and prospective approaches to the control 
of passenger flow at stations, 

7. Performance of existing and prospective rail vehi- 
cles, 

8. Safety issues unique to the sharing of railroad 
tracks by public transportation and freight services, 

9. Scheduling dual-directional operations on one-track 
lines, 

10. Development of schedules for express and local ser- 
vices, operating simultaneously ona single track 
with off-line stations, 

11. Railroad viewpoints on track sharing, 

12. Labor organization viewpoints on track sharing, 
and 

13. Legal requirements regarding track sharing. 


Authors of prospective papers are required to submit 
200-word abstracts by January 31,1977. Review of the 
abstracts will be completed by February 15, at which 
time the papers to be presented will be selected. Com- 


Meetings 


plete papers will be due by March 31 to provide ample 
opportunity for the printing and distribution of preprints 
to all workshop attendees. Abstracts and requests for 
further information should be directed to Dietrich Berg- 
mann, Transportation Systems Division, General Motors 
Corporation, Warren, Michigan 48090 (telephone 313- 
575-8476). 


Northwestern University Offers Course 
on Traffic Management of Land Development 


The movement of people and goods on urban streets 
should be the responsibility of trained professional per- 
sonnel. Traffic generated by land development must be 
managed to meet the needs of both land use and through 
traffic movement. The object of the 1-week Workshop 
on Traffic Management of Land Development, to be held 
February 28-March 4, 1977, by the Traffic Institute of 
Northwestern University, is to provide technical instruc- 
tion in the latest concepts and techniques that can be 
used to effectively manage traffic generated by land de- 
velopment. The workshop, for which a $300 fee will be 
charged to cover the cost of all required study and refer- 
ence materials, is intended for engineers and planners 
from public and private agencies. The program will em- 
phasize the practical application of traffic planning and 
design techniques to meet the requirements of site- 
generated traffic while minimizing the impact on non- 
site-generated traffic. 

Participants should have some knowledge in the basic 
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fundamentals of planning or engineering because this 
program concentrates on the practical application of traf- 
fic planning and engineering techniques. 

Information on qualification and registration may be 
obtained from the Director, Transportation Engineering 
Division, Traffic Institute, Northwestern University, 405 
Church Street, Evanston, Illinois 60204. 


Light Rail Transit 
Conference Set 


A Conference on Planning and Implementing Light Rail 
Transit in North America will be held August 29-31, 1977 
at the Sheraton-Boston Hotel, Boston, Massachusetts. Ap- 
proximately 400 people are expected to attend the con- 
ference, which will include a field inspection trip of the 
light rail vehicle routes and maintenance shops in Boston. 
The conference is being cosponsored by the Urban Mass 
Transportation Administration and will be conducted by 
the Transportation Research Board. Interested members 
of the public and the press are invited to attend. A regis- 
tration fee will be charged. Further information may be 
obtained from W. C. Graeub, Transportation Research 
Board, 2101 Constitution Avenue, N.W., Washington, 

} D.C. 20518. 
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Bridge Engineering Conference 
Announced by TRB Committee 


The Transportation Research Board will hold a Bridge 
Engineering Conference at the Chase Park-Plaza Hotel, 
St. Louis, Missouri, September 25-27, 1978. The Con- 
ference is currently being planned by a TRB steering 
committee, and cooperation and support will be provided 
by several transportation agencies. 

During the past several decades an impressive amount 
of research has been conducted in the development of 
new materials and technology to design, construct, and 
maintain vehicular bridges. Despite significant advances, 
many problems still exist. 

A continuing trend toward heavier loads and increas- 
ing traffic volumes combined with adverse environmental 
conditions has resulted in a reduction in life expectancy 
and rapid deterioration of these bridges. From a review 
of a comprehensive national bridge inventory, the UBS: 
Department of Transportation has concluded that ap- 
proximately 40 000 bridges on the federal-aid highway 
system alone are structurally deficient and functionally 
obsolete. Similar bridge problems are faced by railroad 
and transit agencies. 

Although the problem is widely recognized and ever- 
increasing federal and state appropriations are being 
made available for bridge construction, a large effort 
must be devoted to repair, rehabilitation, and strengthen- 
ing of existing bridges if the nation’s transportation sys- 


tem is to continue to serve its needs. Limited funds 
available for bridge construction, repair, and rehabilita- 
tion emphasize the need at this time for a careful evalua- 
tion of all available methodology and needed research to 
ensure the optimum use of resources. 

The purpose of the conference is to facilitate the ex- 
change of information on problems and solutions asso- 
Ciated with the design, construction, and maintenance 
of bridges and bridge foundations. The program will 
address topics of interest to Practicing bridge engineers 
of highway, railroad, and transit agencies in a combina- 
tion of sessions featuring formal papers, conferences, and 
symposia. Research papers and other program material 
dealing with the subject will be accepted and considered 
by the steering committee in accordance with TRB’s 
established practices and procedures. 

Further information may be obtained from L. F. 
Spaine, Engineer of Design, Transportation Research 
Board, 2101 Constitution Avenue, N.W., Washington, 
D.C. 20418. 


Conference Dates Announced 


The Sixty-third Annual Transportation and Highway En- 
gineering Conference will be held March 8 and 9, 1977, 
at the University of Illinois at Urbana-Champaign. Con- 
ference sessions are currently being developed. Registra- 
tion forms and additional information may be obtained 
from Marshall R. Thompson, 111 Talbot Laboratory, 
University of Illinois, Urbana, Illinois 61801. 


Papers Sought on 
Snow and Ice Control 


The Second International Symposium on Snow Removal 
and Ice Control Research will be held May 16-18, 1978, 
in Hanover, New Hampshire. It will be sponsored by the 
Transportation Research Board and the U.S. Army Cold 
Regions Research and Engineering Laboratory. 

The theme of the meeting is research on the effects of 
ice and snow on transportation and communication facili- 
ties and methods of control. Papers are invited on these 
subjects, including aircraft deicing, chemical deicing, eco- 
nomics of snow and ice control, ice adhesion and detec- 
tion, mechanical deicing, mechanical snow removal, icing 
of transmission lines, icing of railroads and ships, snow 
compaction, snow drifting, snow mechanics, and struc- 
tural icing. Papers, which must be in the English language, 
are due by December 1, 1977. 

Further information may be obtained from Adrian 
Clary, Engineer of Maintenance, Transportation Research 
Board, 2101 Constitution Avenue, N.W., Washington, 
D.C. 20418, or from L. David Minsk, U.S. Army Cold 
Regions Research and Engineering Laboratory, Hanover, 
New Hampshire 03756. 
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Building the 
Brooklyn Bridge 


* DAVID McCULLOUGH: 


The Great Bridge. David McCullough. Avon Books, 959 
Eighth Avenue, New York. 636 pp. $4.95. 


The Brooklyn Bridge took 14 years to build and when 
finished was called ‘the eighth wonder of the world.”’ 
The Great Bridge, a monumental paperback volume, is 
the biography of this bridge, and the story of the legen- 
dary figures who achieved what everyone had agreed was 
impossible: John Roebling, designer of the bridge, and 
his son Washington, chief engineer of the bridge, who 
translated his father’s dreams into stone and steel. 

Engineers will be especially interested in the account 
of construction methods and problems, but this fascinat- 
ing book will be equally well received by the layperson. 
The wealth of illustrations depicting life-styles in New 
York City after the Civil War is worth the cost of the 
book alone. 

The story behind the creation and construction of the 
Brooklyn Bridge is told against the background of nine- 
teenth century New York and includes historical figures 
such as “‘Boss’’ Tweed, Henry Ward Beecher, Grover 
Cleveland, Andrew Carnegie, and Commodore Vander- 
bilt. 

Under the direction of John Roebling, first surveys 
for the Brooklyn Bridge began in June 1869. Fourteen 
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years and $15 million later, it was opened with a day- 
long series of speeches and an hour-long pyrotechnic dis- 
play that used 12.7 Mg (14 tons) of fireworks and cli- 
maxed with 500 rockets fired simultaneously. 

The author based his book on two collections of Wash- 
ington Roebling’s notebooks, scrapbooks, photographs, 
letters, blueprints, old newspapers, and memoranda. Both 
these collections had lain untouched in the libraries of 
Rensselaer Polytechnic Institute and Rutgers University 
from the time they had been donated by the Roebling 
family until McCullough discovered them. 


Noise Workshop Proceedings 


Highway Traffic Noise Prediction Methods. Transportation 
Research Circular 175. January 1976. Transportation Re- 
search Board, 2101 Constitution Avenue, N.W., Washington, 
DO, W/7/ (sal, SEO. 
Highway traffic noise prediction is a relatively recent de- 
velopment, associated with the rising concern of noise as 
an environmental pollutant. The first known traffic noise 
model was published in 1952, representing overall noise 
levels as a function of traffic volume and density. Subse- 
quent workers have refined the mathematical relations, 
adding the effects of additional factors as their importance 
was realized. Inevitably, however, absolute criteria were 
necessary to ensure environmental acceptability, so that 
absolute prediction accuracy became important. Thus, the 
simple traffic noise prediction models have proved inade- 
quate for many required applications. Therefore, as a first 
step in attempting to remedy this problem the Transporta- 
tion Researeh Board, in coordination with the Federal 
Highway Administration Office of Noise Abatement, held 
a conference in Washington in September 1975 to discuss 
methods of establishing a single, accurate noise prediction 
method. 

The objectives of the workshop were (a) to identify and 
assign priorities to major problem areas and deficiencies 
relating to highway traffic noise prediction; (b) to explore 
and outline future projects for resolving those problems or 


eliminating those deficiencies; and (c) to lay the founda- 
tion for a single, universally accepted highway traffic noise 
prediction procedure. 

The results of this workshop were published in Trans- 
portation Research Circular 175 and given a limited dis- 
tribution. Because of interest and timeliness of the sub- 
ject matter, the circular is now available to all persons in- 
terested in the environmental aspects of transportation. 


The Use of Space 


Space Location and Regional Development. Pion Limited, 
London. Distributed by Academic Press, 111 Fifth Avenue, 
New York 10003. 240 pp. $14.00. 


“The population of the world is growing very fast. It is 
true that this growth is most visible in the poorer develop- 
ing countries where the demand on resources per capita 
is not as great at present in comparison to that in devel- 
oped countries. But as the process of development ac- 
celerates, so will the pressure of demand increase. In de- 
veloped countries this demand is already extraordinarily 
high and there is no prospect of it reducing. Resources 
are limited, and are located at various points in space 
without prior regard for geography or political boundary. 
Hence, a basic problem of man’s development in the fu- 
ture is how to exploit these resources at points in space 
and time, and how to process them in the most efficient 
technological manner and best spatial configurations, 
such that the material and environmental needs of man 
are met.”’ 

This new book, edited by M. Chatterji, is one attempt 
at solving the ‘basic problem”’ that it outlines above. 
Most of the papers in the book resulted from the inter- 
disciplinary seminar, University Symposium on Re- 
gional Science, which was held in 1974 at the State Uni- 
versity of New York, Binghamton. The 15 papers will 
appeal directly to economists, geographers, urban plan- 
ners, political scientists, and others who have some in- 
terest in spatial analysis. 


Linking the Cities 
Intercity Transportation. T. Rallis. Halsted Press (division 


of John Wiley and Sons), 605 Third Avenue, New York 
10016. 500 pp. $27.50. 


This book is intended for planners, designers, managers, 
consultants, and students in civil engineering who are in- 
terested in intercity transportation. Included are chap- 
ters on environmental capacity, economic factors, and 
various transportation modes including shipping, railways, 
public road transport, pipelines, and air transport. The 
book offers a general comparative description of trans- 
portation, which is applicable in practice to all service 
sectors of our transportation networks. 

Contents of the book are Land Transport; Sea-Air 
Transport; Transport Systems; The Environmental Fac- 
tors (sea transport, railways, roads, air transport, passen- 
ger and freight capacity); The Economic and Locational 


Factors (resources and investments, costs, investment 
planning, location economy); and The Transport System 
Planning (passenger and freight forecasting, mode distri- 
bution, benefit-cost analysis). 


SOCIAL AND ECONOMIC 
EFFECTS OF HIGHWAYS 


US. DEPARTMENT OF TRARSPDRTATION 
Federal Higheay Adminiztration 


Highways and meno 
Life Values oe 


Social and Economic Effects of Highways. Federal High- 
way Administration, U.S. Department of Transportation. 
U.S. Government Printing Office, Stock No. 050-001- 
00109-8 250 pp. $3.25. 


This report, similar to previous issues published by the 
Federal Highway Administration in 1964, 1971, 1972, 
1973, and 1974, highlights the effects that modern high- 
ways have on individuals, communities, and regions. The 
1976 version contains a narrative portion that synthesizes 
some of the experience gained in highway impact studies 
during the past 15 years. There are also abstracts of 
studies completed during the past 5 years, a brief descrip- 
tion of impact studies under way, and an index by author 
and subject matter. 

The report offers tentative conclusions on several as- 
pects of highway experience. For example, residents and 
businesses displaced by highway right-of-way are generally 
being relocated satisfactorily. However, residents close to 
highways may have noise, air pollution, or safety prob- 
lems, and these disadvantages may be reflected in lower 
property values. 

Accessibility effects of highways, unlike proximity ef- 
fects, are ordinarily positive. The benefits of highway ac- 
cessibility often outweigh the disadvantages of highway 
proximity, even for residential property. 

Whether benefits or disadvantages occur near highways 
depends primarily on the land use involved. Industrial or 
commercial uses along highways ordinarily benefit. Some 
uses, such as residences, may be bothered by highway 
proximity. Some activities such as schools, churches, 
and hospitals may benefit enough from highway accessi- 
bility and visibility to justify locating near highways. 

Development near highways resembles the unsatisfac- 
tory situation in general land use planning except that 
conflicts near highways are more pronounced and waste- 
ful. The apparent scarcity of freeway frontage compared 
with space needed for activities that benefit from freeway 
proximity suggests the need to preclude incompatible 
uses, such as houses, from locating along freeways. 
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Ne Urban Fields 


S Angel 
GMHyman 


A Geometry of Movement 
for Regional Science 


Urban Fields. S. Angel and G. M. Hyman. Academic 
Press, 111 Fifth Avenue, New York 10003. 178 pp. 
$12.75. 


“The way in which we move about in our cities relies on 
our understanding and experience of distances and times. 
When road conditions are about the same everywhere, 
distances are roughly proportional to travel times. The 
most direct routes are then simple straight lines, and we 
can rapidly perceive urban space as a smooth geometrical 
plane. With the rapid growth of metropolitan areas, this 
simple geometric framework becomes less and less useful. 
The uneven growth of transportation systems in modern 
cities has resulted in great variations in the ease of move- 
ment in different parts of the city. Traffic can now move 
at unparalled speed in some locations, and at a tortuous 
crawl in others.” 

Say authors Angel and Hyman, “‘This important de- 
velopment naturally requires a new perception of space, 
one in which direct routes are no longer straight lines, 
and distance is no longer measured with a ruler ona 
map."’ 

The aim of their new book, Urban Fields, is to study 
this new perception of urban space with the more precise 
tools of scientific investigation. By making use of math- 
ematics, differential geometry in particular, it becomes 
possible to create a framework for the analysis of a num- 
ber of important urban phenomena in their natural set- 
tings—their spatial, geographical framework. The more 
commonly used numerical approach, which has been 
greatly facilitated by the introduction of the electronic 
computer, enables us to describe and analyze a greater 
structural variety of cities and transportation systems 
than had been previously accommodated in the earlier 
geometrical representation of space. However, the per- 
ceptions of general patterns and principles of the organi- 
Zation of space in urban regions have become difficult to 
find in the cumbersome detail of the numerical frame- 
work, 

The increasing complexity of urban systems requires 
amore complex geometry to describe it. This book in- 
vestigates the different requirements of such a geometry 
and demonstrates how it can adequately describe a num- 
ber of important properties and processes in urban areas. 

The book is divided into two parts. In the first part, 


the authors present their own work on the subject, be- 
ginning with a systematic exposition of a geometry of 
movement for urban areas and continuing with the ap- 
plication of this geometry to a number of problems in 
regional science and related disciplines. In the second 
part, they publish a number of key articles that are 
closely related to their own work and that serve to give 
the reader a comprehensive picture of the subject, its im- 
portance, and its possibilities. 


Traffic and 


“AIL You Ever 
Wanted to Know...” 


Traffic and Transportation. A Permuted Title Index and 
Research Guide. Frank A. Haight and Jackson S. N. Tung. 
Pennsylvania Technical Publications, Post Office Box 347, 
Boalsburg, Pennsylvania 16827. 342 pp. | 


Authors Haight and Tung, of the Transportation Institute 
of Pennsylvania State University, have compiled this mas- 
sive index of papers that have appeared during the past 
10 years in half a dozen professional journals. A myriad 
of subjects from ‘‘abatement of air pollution’’ to ‘’zon- 
ing’’ are categorized for easy reference to the appropriate 
publications, which include Traffic Engineering and Con- 
trol (Printerhall Limited, London), Journal of Transport 
Economics and Policy (London School of Economics), 
Transportation (Elsevier Scientific Publishing Company, 
Netherlands), Traffic Quarterly (Eno Foundation for 
Transportation), Transportation Research (Pergamon 
Press), and Transportation Science (Operations Research 
Society of America). 


Driver Education Lacking, 
OECD Report Finds 


Driver Instruction. Organization for Economic Coopera- 
tion and Development, Paris. 96 pp. $6.50. Available 
from OECD Publications Center, Suite 1207, 1750 Penn- 
sylvania Avenue, N.W., Washington, D.C. 20006. 


Motorists, including driving instructors and examiners, 
should be better educated, according to a new publica- 
tion from the Organization for Economic Cooperation 
and Development. The report, which is part of the find- 
ings of a cooperative road research program among 24 
member countries, particularly points to the need for 
putting learner drivers through an accident-survival course 
or, as the report specifies, practical risk training under 


— 


controlled or simulated conditions. In their proposals to 
OECD member governments, the authors, an interna- 


| tional group of experts, call for immediate changes and 


improvement in driver education and examination SyS- 
tems to help cut the economic and social cost of the high- 
way accident toll. 

The report notes that accident research results show 
that human errors that lead to accidents are not so much 
due to ignorance of traffic rules and regulations, or un- 
willingness to observe them, as to a lack of knowledge or 
experience of the wide range of actual hazards on the 
roads and how to cope with them. To graduate as the 
world’s best learner driver is not enough these days, say 
the authors. It takes at present about 6 years or 100 000 
km (60 000 miles) on the road to become a safe driver. 
The experts therefore advocate ways to shorten this scale 
by improved linkages between instructors and examiners, 
positive road safety training for learners, development of 
teaching aids, wider use of modern, recognized teaching 
principles, and changes in the character of driving tests 
and in the training of instructors. 


NEW PUBLICATIONS OF THE 


_ TRANSPORTATION RESEARCH BOARD 


Value of Travel Time 

Subject areas: traffic measurements; urban transpor- 
tation systems. Transportation Research Record 587, 41 
pp., $2.40. 


Airport and Air Transport Planning 
Subject area: air transport. Transportation Research 
Record 588, 43 pp., $2.40. 


Urban Transportation Finance 

Subject area: transportation economics; urban trans- 
portation administration. Transportation Research Rec- 
ord 589, 40 pp., $2.20. 


Transit Marketing 

Subject areas: urban community values; urban trans- 
portation systems. Transportation Research Record 590, 
30 pp., $2.20. 


Freight Transportation Characteristics 

Subject areas: transportation economics, urban trans- 
portation administration. Transportation Research 
Record 591, 50 pp., $2.80. 


Perception and Values in Travel Demand 

Subject areas: traffic measurements; urban transpor- 
tation systems. Transportation Research Record 592, 49 
pp., $2.80. 


Strategies for Reducing Gasoline Consumption Through 
Improved Motor Vehicle Efficiency 

Subject areas: transportation economics; road user 
characteristics; urban community values. Transportation 
Research Board Special Report 169, 51 pp., $2.40. 


Dual-Mode Transportation 
Subject area: urban transportation systems. Trans- 


portation Research Board Special Report 170, 158 pp., 
$6.40. 


Railroad-Highway Grade Crossings 

Subject areas: rail transport; highway design; highway 
safety; traffic control and operations. Transportation 
Research Board Bibliography 57, 39 pp., $2.20. 


HRIS Abstracts 
Vol. 9, No. 4, December 1976, 256 pp., $7.00. 


NEW NCHRP PUBLICATIONS 


Effects of Deicing Salts on Plant Biota and Soils— 
Experimental Phase 

Subject areas: roadside development; maintenance, 
general. National Cooperative Highway Research Pro- 
gram Report 170, 88 pp., $5.60. 


Highway Fog—Visibility Measures and Guidance 
Systems 

Subject areas: maintenance, general; highway safety; 
road user characteristics; traffic control and operations. 
National Cooperative Highway Research Program Report 
171, 40 pp., $4.00. 


Density Standards for Field Compaction of Granular 
Bases and Subbases 

Subject areas: pavement design; pavement perfor- 
mance; construction; mineral aggregates; foundations 
(soils). National Cooperative Highway Research Program 
Report 172, 73 pp., $4.80. 


Statistically Oriented End-Result Specifications 
Subject area: construction. National Cooperative 
Highway Research Program Synthesis of Highway Prac- 

tice 38, 40 pp., $4.00. 


Transportation Requirements for the Handicapped, 
Elderly, and Economically Disadvantaged 

Subject areas: transportation administration; trans- 
portation economics; urban community values; urban 
transportation systems. National Cooperative Highway 
Research Program Synthesis of Highway Practice 39, 
00 pp., $0.00. 


ORDER FORM 


29 


To order Transportation Research Board publications CJ Publications 1977 
check the appropriate box on this coupon and circle the C0 Transportation Research News: 
number. If you wish to receive a copy of the catalog of 


TRB publications, check the first box. Payment must O Annual Subscription LJ Single Copy No. 


accompany orders totaling $7.50 or less, excluding O Transportation Research Record: 587 588 
handling and postage charges. Handling and postage 

charges are 5 percent for orders sent to addresses in the be 520) 591 wee 

United States and Mexico and 10 percent for orders sent L] Special Report 169 170 C] Bibliography 57 
by surface mail to addresses in all other countries. Make CHRIS Abstracts, Vol. 9, No. 4 


checks payable to the Transportation Research Board. 


Mail to Transportation Research Board, 2101 Constitu- LI NCHRP Report 170 171 172 


tion Avenue, N.W., Washington, D.C. 20418. CJ NCHRP Synthesis 38 39 
Publications $ 
Handling and postage $ Name 
Total amount $ Agency or affiliation 
Street 


O Payment enclosed 
O Send bill to address given City State Zip 


A snow roller being used 
in Vermont in 1947. 


Snowplowing in lowa in the late 
1920s. 


These abstracts of recent articles, reports, and technical 
Papers were selected for their general interest from those 
to be entered in the computer-based information storage 
and retrieval services that are accessible through the 
Transportation Research Board. Some of the abstracts 
were obtained through information exchange agreement 
‘with organizations such as the National Technical |nfor- 
mation Service (NTIS), the American Society of Civil 
Engineers (ASCE), the American Society for Testing and 
}Materials (ASTM), and the U.K. Transport and Road Re- 
jsearch Laboratory (TRRL). Other abstracts were pre- 
pared by the author or taken from the document in which 
the article or report appeared. The source is indicated at 
the end of each abstract. Those that have no indication 
/were prepared by TRB staff. Copies of documents repre- 
“sented by these abstracts are not available from the Trans- 
portation Research Board. A loan or photocopy of the 
full-text document may be obtained from the TRISNET 
document delivery elements: Transportation Center 
Liibrary at Northwestern University, and Institute of 
Transportation Studies, University of California, Berkeley. 


AIR TRANSPORTATION 


Reduction of Walking Distances in Passenger Air Terminals by 
Flexible Aircraft Positioning. P. Pape. Karlsruhe Tech- 
nical University (Kaiserstrasse 12, 7500 Karlsruhe, West 
Germany), 1976, 245 pp. TRIS 141382. 
The simulation of the total air traffic and the extent of pas- 
senger activities enables the application of a model under real- 
istic conditions. The influence of different operational strategies 
in the field of aircraft positioning can be determined, and differ- 
ent selected conceptions of passenger terminals may be investi- 
gated with respect to distances. Apart from the reduction of 
passenger-walking distances, further objective fu nctions can 
also be considered. In addition, the simulation model presents 
some possibilities for advanced general considerations and for 
the investigation of other components of the total terminal 
system. Author. 


Examination of Nine Years of Train-Air Data in the Boston 
to New York Passenger Market. R. L. Winestone. Rail 
Passenger Programs Division, Office of Federal Assistance, 
Federal Railroad Administration, U.S. Department of Trans- 
portation (Washington, D.C. 20590), May 1976, 24 pp. 
TRIS 141380. 

Rail passenger data collected during a period of 9 years are 

compared with commercial air carriage data in intercity ser- 

vice between Boston and New York. Air carrier passengers 
were 85.8 percent of the 9-year total air-rail passenger trips, 
but the proportion of rail passengers more than doubled— 


TRANSPORTATION 
RESEARCH 


from an average of 12.2 in 1971 to 26.4 percent in 1975. 

Air patronage slipped from 87.8 to 73.6 percent in the same 
period. Statistics also show that the number of rail riders was 
smaller in 1976 than it was in 1974, falling for the first time 
since 1971. AMTRAK’s effort to attract passengers is noted, 
and economic conditions are cited as reasons for the total 
decreased ridership. 


The Helicopter Air Service Passenger Program: A Retrospect. 
T. Yeomans. Housing and Estate and Urban Land Studies 
Program, Graduate School of Management (University of 
California, Los Angeles 90024), Aug. 1975,51 pp. TRIS 
141493. 

An attempt is made to explain the initial expectations for 

helicopter development and the reasons behind the ability or 

inability of the helicopter to fulfill its predicted role in mov- 
ing large numbers of people in cities and between cities and 
outlying areas. Basic helicopter characteristics and capabil- 
ities, the rationale behind the helicopter experiment, and the 
effects of a federal subsidy granted to industry are discussed, 
and four certified helicopter carrier operations are analyzed. 

A number of factors (high capital and maintenance costs of 

equipment, high price of purchasing service, and competition 

from alternate modes) are noted that contributed to the lim- 

jted market penetration of helicopter services. Regardless of 

the technical capabilities of the helicopter, conditions on the 
ground powerfully determine the potential demand. Sharp 
improvements in the flight portion of trips must be accom- 
panied by reductions in waiting and other delay times on the 
ground. 


Selected Documents for Aviation Planning in the Terminal 
Area. Office of Aviation System Plans, Federal Aviation 
Administration, U.S. Department of Transportation 
(Washington, D.C. 20591), 45 pp.; available National 
Technical Information Service (Sprinafield, Va 22161), 
AD A028 309/LL, paper copy $4.50. TRIS 141384. 

A bibliography is presented of documents likely to be useful 

to persons engaged in aviation planning or decision making, 

particularly for planning on and around airports. The docu- 
ments are listed in seven categories: terminal area statistics, 
standards and criteria, terminal area planning, forecasting en- 
vironmental considerations, costs and revenues, and general. 

The bibliographic citations together with brief synopses are 

listed alphabetically within each category. A reference matrix 

is designed to assist the reader in selecting the documents 
relevant to a particular field. The documents cited here were 
selected from sources within the Federal Aviation Adminis- 
tration, national aviation organizations, government agencies, 
engineering firms, and state and local aviation organizations. 


Revenue Passenger-Mile Forecast for 1976 Scheduled Domestic 
Operations: Domestic Trunks. Economic Evaluation Divi- 
sion, Bureau of Accounts and Statistics, Civil Aeronautics 
Board (1825 Connecticut Avenue, N.W., Washington, D.C. 
20428), Civil Aeronautics Board Research Study, June 
1976,8 pp. TRIS 141381. 

A methodology has been developed for projecting scheduled 
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domestic trunk revenue passenger-miles in which the forecast 
equation is based on statistical analysis of historical data for 

the period 1947 through 1975. The equation is used to project 
1976 traffic. A significant relation has been established be- 
tween revenue passenger-miles and fares, income, and the Dow- 
Jones industrial average. The model indicates that with current 
fare levels and economic assumptions the 1976 growth in sched- 
uled domestic revenue passenger-miles should approximate 12.0 
percent, representing a traffic level of 133.7 billion passenger- 
miles. Additional fare increases or changes in the discount 
structure will result in a smaller traffic growth. The 12.0 percent 
traffic growth rate assumes a scheduled yield increase of 3 per- 
cent for 1976. If a5 percent increase is assumed, traffic growth 
based on the equation would be projected at 9.4 percent and 
revenue passenger-miles projected at 130.6 billion. Charts il- 
lustrate the historical traffic trend and the two alternative pro- 
jections for 1976. 


The Apron and Terminal Building Planning Report. Ralph M. 
Parsons Company (100 West Walnut, Pasadena, California 
91124), Report No. FAA-RD-75-191, July 1975, 390 pp.; 
available: National Technical Information Service (Spring- 
field, Va. 22161), AD A018 120/u, paper copy $10.00. 
TRIS 141509. 

Planning recommendations are presented for the apron and 

terminal building areas, which are defined as those areas in- 

cluded and |imited by the curb roadway and associated park- 
ing on the landside and taxiway access to the apron on the 
airside. The principal areas covered are apron, connector, 
terminal, curb roadways, and parking. Space considerations 
are presented as they are affected by the four principal con- 
cepts and airport traffic volumes, types, and station character- 
istics. A presentation of area and layout for all major elements 
of the terminal building is illustrated in tabular, graphic, and 
plan formats. Sources of planning information and guidance 
for the procurement and input of this information are pro- 
vided. Gross terminal sizing recommendations for medium- 
and long-range planning are presented. Comparative costs for 
on- and off-airport projects are discussed. 


CONSTRUCTION MATERIALSAND PRACTICES 


Panel Discussion of Inorganic Zinc Primers at Corrosion. Ma- 
terials Performance (National Association of Corrosion 
Engineers, 2400 West Loop South, Houston, Texas 77027), 
Vol. 15, No. 5, May 1976, pp. 35-38. TRIS 135873. 

Questions and answers (which followed a 2-day session at which 

16 papers were presented) are listed that relate to various as- 

pects of inorganic zinc primer corrosion. The failure acceler- 

ated by porous or pinholed topcoat, the combining of wash 
primers with vinyls as topcoats, the application of inorganic 
zincs over mill scale, and the adhesion loss of a coal tar epoxy 
applied over inorganic zinc are discussed. Questions are also 
asked and answered on the evaluation of zinc primers, the 
weldability of steel coated with different thicknesses of zinc, 
the cohesive and adhesive strengths of epoxies to epoxy zincs 
and organic zincs, vinyl resins in coatings, and coating systems 
that work well in the Gulf of Mexico environment. Adhesion 
over inorganic Zinc second coat, zinc dust particles, surface 


cleanliness, and pH limitations are some of the other aspects 
covered. 


Superplasticized Concrete. P. Hewlett and R. Dixon. Concrete 
(The Concrete Society, Cement and Concrete Association, 
52 Grosvenor Gardens, London SW1W OAQ WS!) WASH. 110) 
No. 9, Sept. 1976, pp. 39-42. TRIS 141636. 

Data related to mix design, handling properties, and possible 

uses of superplasticized concrete are here condensed into a 

usable practice sheet. Two types of superplasticized concrete 


are distinguished: (a) flowing concrete produced at normal 
water/cement ratios but possessing such extreme workability 
without excessive bleeding or segregation that the concrete 
can be placed with little or no vibration or compaction and 
(b) water-reduced, high-strength concrete produced at much 
lower water/cement ratios than normally experienced and 
having workability in the range traditionally used by the in- 
dustry. The chemicals that give the high workability are 
sulphonated melamine formaldehyde condensates and sul- 
phonated naphthalene formaldehyde condensates. 


Investigation of Automated Evaluation of Field Weld Radio- 
graphs. F. Kearney and J. Fornango. Construction Engineer- 
ing Research Laboratory (Post Office Box 4005, Champaign, 
Ill. 61820), CERL-TR-M-185, July 1976, 18 pp.; available 
National Technical Information Service (Springfield, Va. 
22161), AD A028 605/c, paper copy $3.50. TRIS 141369. 

An automated image-analyzing system is proposed to remove 

the subjectivity involved when an inspector compares a radio- 

graph with a standard. Radiographs containing sharp, well- 
defined defects on a uniform background can be analyzed by 
cathode-ray scanners and special-purpose computers in real 
time. However, the visual contrast in field weld radiographs is 
rather poor, and many extraneous features are usually present. 

Ascan of 80 standard radiographs using an image analyzer de- 

tected only 296 weld defects while human operators identified 

988. Techniques for enhancement and filtering of extraneous 

features are essential to the automated analysis of field weld 

radiographs. It is recommended that further work on devel- 
opment of an automatic radiographic analyzer be deferred 

until major advancements occur in the state of the art of image 

analysis. Author. 


Semi-Automated Dozer Cuts Costs 50%. Engineering News 
Record (McGraw-Hill, Inc., McGraw-Hill Building, 1221 
Avenue of the Americas, New York 10020), Aug. 12, 1976, 
pa 4eeRIS T4asoide 

A small bulldozer is described that, equipped with new auto- 

matic controls, outperforms conventional construction meth- 

ods and equipment, cuts labor costs in half, and reduces time 
spent on a project. The system eliminates the need for grade 

stakes and combines surveying and equipment operations in a 

single process. The system transmitter, which uses a 12-V 

automobile battery, can control about 70 acres day or night. 

The equipment has a blade tilt angle control and a mechani- 

cal compensator (to maintain a constant cutting slope for all 

blade positions). The earthmover blade can be accurately 
and directly controlled by one person. 


Cement and Concrete Technology for the Corrosion Engineer. 
D. R. Lankard, Materials Performance (National Associa- 
tion of Corrosion Engineers, 2400 West Loop South, 
Houston, Texas 77027), Vol. 15, No. 8, Aug. 1976, pp. 
24-37. TRIS 139694. 

The details are briefly discussed of portland cement produc- 

tion; the characteristics of coarse and fine aggregates used in 

such production; the types of inorganic and organic admix- 
tures added to fresh concrete; the criteria for optimum con- 
crete mix design; the mixing, placing, and curing of concrete; 
and the hydration reactions of concrete. The range of attain- 
able values and typical values for normal concretes for a num- 
ber of important engineering properties (density, porosity, 
compressive strength, flexural strength, drying shrinkage, mod- 
ulus of elasticity, Poisson’s ratio) is tabulated. The durability 
of concrete is discussed, and comments are made on deteri- 
oration that is related to factors such as freezing and thawing 
cycles, cyclic and thermal moisture conditions, chemical ac- 
tion, embedded metal corrosion, and mechanical loadings. 

The corrosive action of acidic materials such as sulfate is 


noted, and methods of prevention of chemical action are 
suggested. 


_ DESIGN OF FACILITIES 
, 
f Behavior and Design of Small Corbels. J. L. Clarke. Cement 
' and Concrete Association (Wexham Springs, Slough SL3 
6PL U.K.), Technical Report 42.513, March 1976, 11 pp. 
TRIS 135908. 
Testing of 50 small continuous corbels with different steel ar- 


rangements and eccentricities of load has shown that the tensile 


reinforcement of such corbels may be designed on the basis 
that it behaves as a simple strut and tie. It appears that, for 
corbels of the size tested (160 mm deep with a projection of 
85 mm), it is not necessary to provide 0.4 percent tension steel 
as required by the British Code of Practice 110 or to provide 
additional shear steel. Of the reinforcement types considered, 
the welded detail consisting of straight bars appeared to give 
the best results. This was closely followed by the type that 
had horizontal loops. The detail with vertical links was 
slightly weaker. Details are given of the test specimens and 
arrangement and the results relating to crack formation, 
modes of failure, and failure loads. 


Design Recommendations for Multi-Storey and Underground 
Car Parks. The Institution of Structural Engineers (11 
Upper Belgrave Street, London SW1X 8BH England). 
Report of a Joint Committee, Feb. 1976, 60 pp. TRIS 
131594. 

Recommendations are presented regarding the design geom- 

etry, vehicular and pedestrian control, construction, aesthetics, 

lighting, heating and ventilation, fire hazards, waterproofing, 
drainage, floor finishes, and maintenance of car parking facil- 
ities operated on the direct-flow ramp principle. The design 
geometry requirements are presented in 4 parts: car, static re- 
quirements, layout, and dynamic requirements. Vehicular 
control at entry, within car park, during the collecting of 

fees, and at exit is considered. Also considered are pedestrian- 

vehicle conflict, ramps, aisles, and lifts for pedestrians (includ- 
ing disabled persons). The materials and methods of con- 
struction for aboveground car parks are reviewed, and design 
solutions are detailed. The varying degrees of reliability in 
waterproofing particular areas are discussed, and the bases 

for specified minimum falls for the finished surfaces of roofs 

and floors are set forth. The requirements presented here can 

be fulfilled only if the design intention is clearly stated in 
specifications forming part of the contract. 


Durable Bridge Decks. D. G. Manning and J. Ryell. Ontario 
Ministry of Transportation and Communications, Re- 
search and Development Division (Downsview, Ontario, 
Canada M3M1J8), Research Report 203, April 1976, 67 
pp. TRIS 141344. 

Bridge deck durability in Ontario and available techniques 

for the construction and restoration of bridge decks are dis- 

cussed. The mechanism of corrosion of reinforcing steel in 
concrete, the factors influencing corrosion, and the effects 
of the material properties of steel and concrete are presented 
and discussed. The relative merits of the following strategies 
for the prevention of corrosion in bridge decks are consid- 
ered: alternative deicer, corrosion inhibitors, bar coatings, 
surface treatments, and impermeable overlays. Techniques 
for evaluating the condition of existing decks are summa- 
rized, and rehabilitation procedures for existing deteriorated 
decks are reviewed. It is recommended that bonded concrete 
overlays be applied to new decks in a two-course construc- 
tion technique and to existing decks as the basis of a perma- 
nent repair procedure. 


Design Guidelines for Recreational Roads. J. McNamara and 
others. Construction Engineering Research Laboratory 
(Post Office Box 4005, Chicago, III. 61820), Technical 
Report D-63, Nov. 1975, 91 pp. TRIS 141364. 

The essential design controls and geometric design and aes- 


thetic standards for primary access, circulation local, and sub- 
local roads were developed from a 2-year study that included 
a review of the state of the art; development of a functional 
classification scheme; design vehicles and design speeds; 
geometric standards for alignment, sight distance, and cross- 
sectional elements; review of roadway aesthetic design cri- 
teria; and examination of future recreational roads. Standards 
are given for minimum stopping, passing, and lateral sight dis- 
tance; horizontal alignment (maximum superelevation, max- 
Imum Curvature, superelevation runoff, and curve widening); 
vertical alignment; and cross-sectional elements. Short-range 
activities for immediate implementation and long-range 
activities for continuing recreational planning are outlined. 


DESIGN OF VEHICLES 


Electric Vehicle Development Continues. Automotive Engi- 
neering (Society of Automotive Engineers, 400 Common- 
wealth Drive, Warrendale, Pa. 15096), Vol. 84, No. 8, 
pp. 39-43. TRIS 141357. 

Improvements in batteries, electrical control, regenerative 

braking, weight reduction, and hybrid concepts that may 

lead to widespread acceptance of the electric vehicle are dis- 
cussed. Increase of the ratio of battery weight to total 
weight, taking advantage of the mass compounding effect 
whereby the added structural weight of the vehicle increases 

at one-half the added battery weight, has been found to im- 

prove performance. Removal of peak currents from the 

battery and recovering braking energy have improved the 
vehicle range. A nickel cadmium battery in conjunction 
with the main lead system is advised as well as a motor- 

generator-flywheel system for positive contro! of current 
flow. The components of a battery-flywheel propulsion 
system and the chopper, or interrupted control method, 

are discussed. Electric vehicles developed by Toyota are 

described. 


Evaluating Transbus. E. J. Harding and others. Motor 
Coach Age (Donald L. Weiss, 4 Tall Trees Road, New 
Rochelle, N.Y. 10804), Vol. 28, No. 8, Aug. 1976, pp. 
4-9. TRIS 141494. 

The results are summarized of a program to test the re- 

action of transit operators, riders, and potential riders to 

a new 40-ft prototype bus, the Transbus. The performance 

of the prototypes under various environmental and topo- 

graphical conditions was also observed. The three sample 

Transbus prototypes tested have a low floor, large windows, 

wide doors, and low steps. They also have a higher speed 

capability, faster acceleration, and a higher standard of in- 
terior luxury than current models. Public reaction to fea- 
tures inherent in the specifications and to performance char- 
acteristics was favorable. Transit drivers showed a distinct 
preference for the Transbus, but mechanics thought that it 
will require more facilities and skills to maintain than cur- 
rent buses. Interior arrangements for wheelchair users were 
also studied. The tests showed that all three prototype buses 
are able to meet or improve schedules now operated by rep- 
resentative transit agencies. 


ECONOMICS AND COSTS 


National Industrial and Consumer Economics. Panel of the 
Interagency Task Force on Motor Vehicle Goals Beyond 
1980. Office of the Secretary of Transportation (Publi- 
cations Section TAD-443.1, Washington, D.C. 20590), 
March 1976, 189 pp. TRIS 138129. 

The methodology has been explored for evaluating the 

economic impacts of potential goals for automobiles in the 

1980s. The conclusion is that, although a method does not 
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exist for conducting a rigorous cost-benefit analysis, no in- 
sight can be provided into costs and benefits by the esti- 
mation of impacts in their natural units. Valid comparisons 
may be made within any area, and the choices at the political 
level may be more sharply defined. The study also concludes 
that a variety of opportunities exist for significantly improved 
fuel economy in the nation’s automobile fleet and that tech- 
nological opportunities exist to meet stringent emission stan- 
dards at or beyond the level of current statutory standards of 
0.41/3.4/0.4 with good fuel economy. Advanced automobile 
construction techniques offer a possibility of improved crash- 
worthiness and weight lower than present models but with a 
penalty in cost and fuel economy. Failure to meet ambitious 
goals or the effects of adverse market conditions on an over- 
extended industry may create a major risk to the national 
economy. The observation is also made that the total energy 
saved by technological improvement to automobile fuel econ- 
omy will depend in part on consumer reaction. 


Labor in the Transit Industry. R.C. Lieb. Office of Trans- 
portation Systems Analysis and Information, U.S. Depart- 
ment of Transportation (Washington, D.C. 20590), May 
1976,95 pp. TRIS 138131. 

This examination of employment and compensation trends, 

labor-management relations, government involvement, and 

employee productivity found that management (which com- 
prises 15 percent of the work force) receives inadequate at- 
tention and that labor compensation comprises approxi- 
mately 65 percent of the industry's operating costs. It urges 

Congress to expand Urban Mass Transportation Administra- 

tion funding of management-related programs to remedy the 

situation regarding recruitment and training of management 
personnel. Transit union activity related to compensation 
should be closely monitored by UMTA. The implications of 

section 13(c) of the Urban Mass Transportation Act of 1964 

are covered, and the role and impact of paratransit service 

are considered. Labor productivity is examined, and it is 

noted that, while neither system size nor ownership has a 

significant effect on labor productivity, work rules and com- 

pensation patterns exert a major influence on productivity. 


Revenue Sources for Transit Support: Transportation Finance 
Task Force. Metropolitan Transportation Commission 
(Hotel Claremont, Berkeley, Calif. 94705), Oct. 15, 1975, 
SH! flo, Wks Gh eters, 

This report, which has been created primarily to support the 

development of legislative proposals for sufficient revenues to 

increase the level of public investment in transportation ser- 
vices, reviews transportation needs, analyzes existing financial 
resources, selects and evaluates new or expanded financial re- 
sources, and discusses related issues. New and existing funding 
sources (property taxes, sales taxes, fuel taxes, vehicle changes, 
fares, and tolls) are evaluated according to criteria related to 
equitability, revenue productivity, economic responsiveness, 
transportation relatedness, planning goals, administrative suit- 
ability, and political viability. The budgeted 3-year program 
and 10-year plan of expenditures for transit in the bay area 

are discussed as is the distribution of transit funds according 

to federal, state, and local categories. It is observed that rev- 

enues derived from operations will continue to provide 
roughly one-third of transit operating budget needs. 


ENVIRONMENT 


Urban Design in the Context of Achieving Environmental 
Quality Through Ecosystems Analysis. R.S. Dorney and 
S. G. Rick. Contact (Faculty of Environmental Studies, 
University of Waterloo, Waterloo, Ontario, Canada N2L. 
3G1), Vol. 8, No. 2, pp. 28-48, May 1976. TRIS 
ieogo2. 


Four levels of urban design encountered in North America 
are compared: (a) flat-earth planning (assumes that the land 
is flat and humans are free to impose their designs on it to 
achieve certain predetermined patterns); (b) contour planning 
(topography is taken into account); (c) feature or constraint 
planning (physical and symbolic landscape features are identi- 
fied and integrated into the design or considered as con- 
straints); and (d) ecosystem planning (a multidisciplinary ap- 
proach that includes ecoplanning in which the urbanized 
landscape is viewed as having three major subsystems, histor- 
ical, abiotic, and biotic). A 455-acre subdivision of the city 
of Waterloo, Ontario, is used to show how the urbanization 
of an agricultural area on the edge of a city of 40 000 people 
would be designed if these four approaches were followed. 
Key environmental quality design questions are formulated 
that may be asked before subdivision approval is granted. 


Noise Barrier Screen Measurements, Single Barriers. R. N. Foss. 
Washington State Highway Commission (Highway Admin- 
istration Building, Olympia, Wash. 98504), Rpt. 24.1, 

June 1975,71 pp. TRIS 131129. 

An extensive series of experimental measurements has been 

undertaken to determine the effect of barrier screens on the 

transmission of sound from a point source. Great care was ex- 
ercised in the experimental procedures so that the data spread 
was kept within a narrow band about 1 dB wide. The results 

of these experiments indicate that the correct attenuation curve 

(in decibels versus Fresnel number) for a point source is given 

by Fresnel’s equations. This is an important determination be- 

cause computer programs based on the widely used National 

Cooperative Highway Research Program Report 117 use a 

curve suggested by the work of Maekawa that is lower than 

Fresnel’s curve. 


HIGHWAY OPERATIONS AND SAFETY 


A Model to Predict Benefits of Priority Lanes on Freeways. 
E. C. Posner. Transportation Science (Operations Research 
Society of America, 428 E. Preston St., Baltimore, Md. 
21202), Vol. 10, No. 2, pp. 169-204, May 1976. TRIS 
141635. 

An interactive computer-based model is described that permits 

a reasonable assessment of the decrease in the number of 

vehicle-miles driven when one or several lanes of a freeway 

are devoted to the exclusive use of car pools (vehicles carry- 
ing at least a specified number of people). A simple but be- 
lievable economic model incorporating the cost of time and 
the utility of having a vehicle for one’s exclusive use is the 
basis for determining what individuals will do in their self- 
interest. The economic model is partly verified by using ex- 
isting pooling data without priority lanes. Simple runs of the 
model show that in some cases it can be better for all con- 
cerned if car pools have two reserved lanes rather than one 
and if priority lanes can be used by vehicles with two occu- 
pants rather than three. A stretch of the Santa Monica Free- 
way in the Los Angeles area is used as a computational ex- 
ample for the theory. 


Signing Treatment for Interchange Lane Drops. H. Lunenfeld 
and G. J. Alexander. Office of Traffic Operations, Fed- 
eral Highway Administration, U.S. Department of Trans- 
portation (Washington, D.C. 20590), June 1976, 182 pp.; 
available National Technical Information Service (Spring- 
field, Va, 22161), PB 255 995/u, paper copy $7.50. TRIS 
141346. 

The report presents recommendations for interchange lane- 

drop signing and the analytical and empirical basis for the rec- 

ommendations. |t summarizes the analytical work leading to 
the development of recommended treatments. For exits, the 
black-on-yellow EXIT ONLY panel, consistently applied, is 
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recommended when route continuity is maintained and in 
conjunction with diagrammatics at left exits. A diagrammatic 
treatment without the EXIT ONLY panel is recommended at 
exits where route discontinuity occurs, At splits, conventional 
signing is recommended for certain splits without an optional 
lane, and diagrammatics are recommended at optional lane 
splits and at splits without an optional lane where the off-route 
movement is to the left of the through-route movement. 


Severity of Transportation Accidents: Volume |—Summary. 

R. K. Carke and others. Sandia Laboratories (Albuquerque, 

N. M. 87115), SLA-74-0001, July 1976, 33 pp. TRIS 

141388. 
This study quantitatively describes the severities of the en- 
vironments that smal! hazardous material containers can be 
expected to experience in transportation accidents. These de- 
scriptions, which constitute an important component of the 
risk analysis of hazardous-material shipments, are necessary in 
determining the adequacy of protection provided by the 
uniquely designed shipping containers. In volume 1, signifi- 
cant results of the study are summarized; in volume 2, physical 
parameters of aircraft accident environments are discussed; and 
in volumes 3 and 4, truck and train accidents are examined. 
Author. 


MAINTENANCE 


Pavement Wear by Studded Radial and Diagonal Type Tires. 
O. Andersson and B. Lilja. National Swedish Road and 
Traffic Research Institute (Fack, S-581 01 Linkoping, 
Sweden), Report 71, 1976, 29 pp. In Swedish. TRIS 
141496. 

Tests have revealed that no statistically significant difference 

in pavement wear could be established when wear caused by 

studded radial and diagonal tires is compared. The test track 
had two straight parallel sections connected by semicircles. 

On the straight sections, the vehicle path simulated a takeover, 

and the surface courses had 200 and 80 penetration bitumen. 

Measurements of stud protrusion and stud reaction force 

showed higher force with the radial tires, suggesting that 

radial tires may have caused lower wear if the reaction forces 
of the two types of tires had been the same. An Austrian 
study has shown that the proportion of wear due to radial 
and diagonal tires is independent of vehicle speed within wide 
limits. 


Handbook II: A Plant Materials Manual for Massachusetts 
Roadsides. J. M. Zak and others. College of Food and 
Natural Resources, University of Massachusetts (Amherst, 
Mass. 01002), Report 45-R5-2656, March 1976, 56 pp. 
TRIS 141631. 

This manual is intended as a practical summary of information 

related to a number of plant species and techniques and their 

establishment on Massachusetts roadsides. It expands on a 

previously issued handbook (August 1972) and contains find- 

ings from a 15-year roadside development research program. 

It includes a section on the environment, a plant selection 

chart, a listing of plants adaptable to Massachusetts roadsides, 

a discussion of plant establishment techniques, and a selection 

on dormancy in woody plants. 


PUBLIC URBAN TRANSPORTATION 


Estimation of the Operating Cost of Mass Transit Systems. ib} 


Bodin and D. Rosenfeld. State University of New York 
(Stony Brook, New York 11794), Final Report, Sept. 1976, 
146 pp.; University Research and Education Division, Urban 
Mass Transportation Administration, U.S. Department of 
Transportation (Washington, D.C. 20590); available National 


Tecnnical Information Service (Springfield, Va. 22161). 

TRIS 141929, 
A model is presented for estimating the operating cost of a 
transit system in an intermediate to long-range planning environ- 
ment. The work involved the development of a line-scheduling 
component that was designed to convert the specification lines 
into a feasible timetable; the vehicle scheduling component that 
describes the minimum number of vehicles necessary for all runs 
in the line schedule; the manpower estimation component; and 
the cost estimation component. The latter included the develop- 
ment of a model that disaggregates operating costs of a proposed 
multimodal transportation system into 15 categories; each cate- 
gory is either a fare category, an aggregation of fare categories, 
or a part of a fare category. Six steps or modules were per- 
formed in completing the work and included the program 
UCOST implemented with the programs in the urban transpor- 
tation planning system. The important aspects of UCOST in- 
clude an analysis of the cost and operation of the transportation 
system by transit mode; the options of a user-input timetable or 
user-input Constraints on the timetable; the flexibility of design 
of the model; breakdown of costs by lines; the availability of 
crew size estimates and vehicle schedules; and the 15-category 
default cost model. 


Light Rail Transit: A State of the Art Review. E. S. Diamant 
and others. De Leuw, Cather and Company (165 West 
Wacker Drive, Chicago, III. 60601), DOT-UT 50009, Spring 
1976,71 pp.; available National Technical Information Ser- 
vice (Springfield, Va. 22161), PB 256 821/cc, paper copy 
$9.75. TRIS 141363. 

Operational experience in cities of western Europe and North 

America suggests that light rail is a viable transit alternative 

for U.S. cities as well. This state-of-the-art review seeks to es- 

tablish a common level of understanding of light rail transit 

among planners, community leaders, and decision makers. Con- 

temporary planning concepts of light rail are reviewed, and a 

description is provided of guideways, stations, hardware, oper- 

ations, and costs. The report examines the developmental trends 
of the last 2 decades that caused the renaissance of light rail in 
some western countries. The review focuses on the range of 
transit services offered by light rail, the use of a range of right- 
of-way opportunities along its routes, the lower investments, 
and the potential for staged deployment associated with this 
mode. Author. 


Automatic Train Control in Rail Rapid Transit. Office of 
Technology Assessment, U.S. Congress, May 1976, 238 pp.; 
available Superintendent of Documents, Government Print- 
ing Office (Washington, D.C. 20402), $3.15. TRIS 139938. 

The increasing reliance on automation, both on existing transit 

systems and those under development, raises several basic issues 

about this application of technology. Questions about the 
safety, operational advantages, cost effectiveness, and institu- 
tional factors associated with automation were raised by the 

Transportation Subcommittee of the Senate Committee on 

Appropriations in conjunction with federally supported rail 

rapid transit projects. This report deals with the degree of auto- 

mation that is technically feasible, economically justifiable, or 

otherwise appropriate for rail rapid transit. Divergent opinions 
are included and, where the subject matter is controversial, an 

attempt has been made to present a balanced treatment. 


BART's Outcomes: An Early Appraisal. M. W. Webber. Insti- 
tute of Transportation Studies and Institute of Urban and 
Regional Development, University of California, Berkeley, 
July 1976, 58 pp. TRIS 141930. 
After costing $1.6 billion, BART is now serving only 2 percent 
of all trips made in its three-county district. The overall effect 
has been to leave highway congestion levels just about where 
they would have been anyway. Half the expected riders have 
chosen the convenience of private automobiles or buses that 35 
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bring them close to their jobs over the |uxurious but relatively 
inaccessible train. Fares are paying for only about a third of 
the annual operating costs; even if ridership reaches the pro- 
jected levels in another 5 years, increasing labor and other costs 
will continue to produce annual deficits. The initial decision to 
build BART was unfortunately not substantiated by accurate 
forecasts of patronage or revenues, and planners were convinced 
it could compete with the automobile-dominated society and 
come out on top. 


Revenue, Ridership, and Equity of Differential Time-of-Day 
Fares. D. L. Weiss and D. T. Hartgen. New York State De- 
partment of Transportation, Planning Division (State Campus, 
Albany, New York 12232), Preliminary Research Report 99, 
April 1976, 37 pp. TRIS 141634. 

This report examines the impact of differential time-of-day fares 

(e.g., lower off-peak and higher peak) on transit ridership, rev- 

enue, and equity to transit riders. Several time-of-day fare com- 

binations are studied in seven cities in New York State. It is 
found that ridership and revenue levels cannot both be increased 
by any differential fare combination. However, certain combina- 
tions will improve equity and increase either revenue or ridership 
with less than a 5 percent loss in the other. The study further 
shows that fare increases are not reversible (i.e., lost riders often 
do not return if fares are lowered) and that fare policies that in- 
crease ridership at a slight loss in revenue are preferable over the 
long term. Fare policies that increase revenue appear feasible 
only in the largest cities, where fare elasticity is low. Authors. 


Mopeds Score New Advance. American Bicyclist and Motorist 
(Cycling Press Inc., 461 Eighth Avenue, New York 10001), 
Vol. 97, No. 8, pp. 53, 76, Aug. 1976. TRIS 141372. 

Seven additional states have passed liberalized laws governing 

motorized bicycles (mopeds), bringing to 21 the total number 

of states in which mopeds are sanctioned. Despite differences 
in definition of the moped, all the states restrict either the 
capacity or horsepower of the vehicle to keep maximum speeds 
under 25 to 30 mph. None of the states requires helmets or 
insurance, and almost all have a minimum age requirement. 

Registration rules vary widely, and licensing varies according 

to the individual state’s motor vehicle codes. 


Major Urban Transportation Investments. Urban Mass Trans- 
portation Administration. Federal Register, Vol. 41, No. 
185, Sept. 22, 1976, pp. 41512-41514; available Superin- 
tendent of Documents, U.S. Government Printing Office 
(Washington, D.C. 20402). TRIS 141508. 

A statement is made on the federal policy (1975) with respect 

to decisions on major urban mass transportation investments as- 

sisted under the Urban Mass Transportation Act of 1964. This 
statement has been developed in concert with federal, state, and 
local transportation and planning officials, transit operators, 
public interest groups, and other parties potentially affected by 
the policy. Comments are made on policy areas that require 
clarification: the measure of transportation cost effectiveness; 
the long-range plan; incremental development; short-term anal- 
ysis; transportation system management improvements; major 
urban mass transportation investment; and relation between en- 
vironmental impact statement and the analysis of alternatives. 

Procedures are outlined that will be followed in reviewing alter- 

native analysis, implementing the environmental impact state- 

ment, and making funding commitments. 


RAIL TRANSPORTATION 


The Railway Industry: Where Next? J. F. Due. Challenge 
(901 North Broadway, White Plains, N.Y. 10603), Nov.- 
Dec. 1976, pp. 12-18. TRIS 142628. 
This article discusses the inadequate earnings picture of the rail- 
roads and notes that despite recent government intervention the 


railroads are still in trouble because of rigid rate structure, heavy 
subsidies to other modes, and costly labor contracts. Solutions 
to date have been inadequate, and the author sees little potential 
in mergers and abandonments. He recommends revamped labor 
contracts, freedom in rate making, and permanent subsidy for 
deficit lines whose retention is justified. Although recommen- 
dations for imposition of inland waterway user charges, re- 
striction on coal slurry pipelines, and prohibition of further 
increase in truck weight limits might seem to be measures to 
restrict progress, it is observed that society must decide whether 
it wishes to preserve a relatively efficient overall low-cost rail 
transport system with little or no subsidy and minimum pollu- 
tion and highway congestion, even though it sacrifices some 

cost reductions on special services. 


Working Paper on Rail Reorganization Economic Development 
Issues. RMG Associates, Inc. (Alexandria, Virginia); Office 
of Economic Research, Economic Development Administra- 
tion (Washington, D.C.), EDA/OER-76/017, Aug. 1976, 37 
pp.; available National Technical Information Service 
(Springfield, Va. 22161), PB 256 685/9ST. TRIS 143324. 

The Regional Rail Reorganization Act of 1973 (Public Law 

90-236) was enacted on January 2, 1974, and concentrated on 

restructuring the rail systems held by the bankrupt carriers in 

states in the Northeast and Midwest portions of the United 

States. The Final System Plan provided for the creation of 

ConRail. The dimensions of change to be brought about as a 

result of possible implementation of the Final System Plan could 

have significant impacts on economic development. The ques- 
tion posed for the Economic Development Administration is 
whether its investment strategies to stimulate economic devel- 
opment should be modified. The analysis proceeds to identify 
the most critical economic development issues raised by rail ser- 
vice changes on EDA programs. Based on this analysis, the study 
suggests possible EDA responses. 


The Financial Viability of ConRail. Office of Technology As- 
sessment, U.S. Congress, Sept. 1975, 74 pp.; available Super- 
intendent of Documents, Government Printing Office (Wash- 
ington, D.C. 20402). TRIS 141557. 

This report examines the financial outlook for ConRail, the 

railroad entity established under the Regional Rail Reorganiza- 

tion Act of 1973, and uses the background data developed by the 

U.S. Railway Association combined with inputs from key parties 

and independent analysts. Assessment is made of how the de- 

cisive factors in the following areas might be expected to develop 
between 1975 and 1985: (a) how fast ConRail revenues might 
grow; (b) whether ConRail can reduce its operating expenses per 
unit of freight handled; and (c) how much must be paid to ac- 
quire capital assets of the bankrupt companies and upgrade the 
plant to give better and lower cost service. Possible outcomes are 
weighed in terms of three critical financial conditions: What fed- 
eral subsidy is needed to start and sustain ConRail? Is it realistic 

to plan on an income-based reorganization that would allow a 

shift from public to private ownership? If ConRail were to en- 

counter financial problems more severe than contemplated by 

USRA, what are the alternatives? 


Contractor Saves Time and Money With Plastic Fabric on Rail 
Relocation Job. Constructioneer (Reports Corporation, 1 
Bond Street, Chatham, N.J. 07928), Sept. 13, 1976, pp. 28- 
29. TRIS 141688. 

Construction of a temporary track to carry the West Shore route 

over NY-15 while a full-grade separation is constructed has in- 

volved the use of plastic support and filter fabric in place of 
granular materials on the subgrade. The 6500-ft detour is on 
the same alignment as the old railroad drainage ditch. On the 
3-ft graded subbase layer, a 25-ft-wide covering consisting of 
two rolls of the fabric with a 3-ft overlap has been installed. 

The plastic filter acts as a support membrane to improve the 

bearing capability of the soil underneath, preventing the mixing 


of the aggregate and subsoil while promoting drainage of both. 
The plastic is topped with a 12-in layer of ballast to which a fur- 
ther 8-in layer is added after the track is laid. 


Preliminary Standards, Classification, and Designation of Lines 
of Class | Railroads in the United States: A Report by the 
Secretary of Transportation. Vols. |, Il, and III, Aug. 1976; 
available Superintendent of Documents, Government Printing 
Office (Washington, D.C. 20402). TRIS 139937. 

This three-part report begins a series of studies mandated by 

Congress under various sections of the Railroad Revitalization 

and Regulatory Reform Act of 1976 to determine the best 

means for rehabilitating and revitalizing the nation’s railroads. 

It is produced in accordance with section 503(b) and is intended 

to provide a means of classifying the lines of the class | railroads 

of the United States to serve a number of purposes under the 
act. The prime purpose is to categorize the lines according to 
reasonable measures of priority so that investments in track can 
be directed where they will do the most good. Standards used 
by the U.S. Department of Transportation for priority include 
traffic density, service to major markets, levels of capacity, and 
national defense. Volume 1 establishes a preliminary set of 
categories and designation for public review, and contains 

three appendices. Volume 2 has individual line designations 

by state and a national map. Additions and corrections are in 

a separate pamphlet. 


ConRail Rehabilitation: A Tremendous Job, Well Begun. Rail- 
way Age (Simmons-Boardman Publishing Corporation, 508 
Birch Street, Bristol, Conn. 06010), Vol. 177, No. 20, Nov. 
1976, pp. 18-23. TRIS 142627. 

The $5 billion property rehabilitation of Consolidated Rail 

Corporation, successor of seven northeastern bankrupts, is pro- 

ceeding. From its start-up in April 1976 to year end, this rail- 

road’s program called for laying of 700 miles of continuous 
welded rail and insertion of 4.2 million crossties. Simulta- 
neously 8300 miles of track (out of 35 O00 miles total) were 
to be surfaced, and extensive work was to be performed on 
bridges and tunnels and on controlling vegetation. This pace 

is to continue for several years with the goal of permitting 70- 

mph operating speeds on lines handling as many as 20 million 

gross tons per year. ConRail has developed a computer program 
for appraising the cost effectiveness of work on each track seg- 
ment based on discounted cash-flow analysis and on additional 
analyses involving rate-of-return, safety, traffic density, and 
service quality. 


Railway Relocation in Canada. B. M. Rotoff. Center for 
Transportation Studies, University of Manitoba (Winnipeg, 
Manitoba), Occasional Paper 5, Jan. 1975, 42 pp. TRIS 
141581. 

Railways were instrumental in the development of many North 

American communities. The present place they occupy in the 

center of cities no longer corresponds to their importance. 

Thus, historical, technological, and socioeconomic factors are 

exerting pressures for the removal of railways in urban centers. 

A study of past railway relocation reveals certain patterns as well 

as cause-and-effect relations that should be carefully examined 

when future railway relocation is contemplated. 


An Opportunity for Change. British Railways Board (222 
Marylebone Road, London NW1 6JJ), July 27, 1976, 87 pp. 
TRIS 141580. 

This response by the British Railways Board to the government's 

Transport Policy Consultation Document (RRIS 138339) stresses 

the document's concentration on short-term measures to cope 

with immediate economic conditions, its inadequate information 
base, and its choice of advisors with disregard of professional 
transport operators. The result, according to BRB, is distortions 
of several key issues. The following are among the BRB points: 
changes in the transport network are long lead-time forecasts of 


transport demand; and instead of definitions of a perfect policy 
several viable options with the maximum rate of change that is 
physically and financially practicable should be developed. The 
Consultation Document glosses over possible changes in terms of 
competition and productivity. BRB details Passenger and freight 
service recommendations, ways to increase productivity, and 
planned investment. 


SOCIAL AND HUMAN FACTORS 


Adjustment and Mobility of Elderly Poor Amid Downtown Re- 
newal. F.P. Stutz. The Geographical Review (American 
Geographical Society, Broadway at 156th Street, New York 
10032), Vol. 66, No. 4, Oct. 1976, pp. 391-400. TRIS 
141495. 

Basic information is provided on the subpopulation of nonwel- 

fare poor and on one type of residential arrangement. The in- 

formal social structures, adaptive mechanisms, and spatial mo- 
bility in a hotel for nonwelfare poor are examined, and a set of 
recommendations are developed that emphasize planning strate- 
gies geared to the adaptive strengths of the marginally subsistent 
but self-reliant poor. It is noted that citizen participation in 
urban renewal and relocation should be increased. Citizens aged 

65 and over should be able to ride buses for half fare and to buy 

a monthly bus pass at half the regular rate. This would not only 

benefit individuals on low income but also increase ridership. A 

minibus or dial-a-ride system for the elderly, possibly in collab- 

Oration with a taxicab company, should be established for 

those who are not adequately served by the bus system. 


SOILS AND GEOLOGY 


Review and Analysis of Blasting and Vibration at Bankhead 
Lock. R.J. Lutton. Soils and Pavements Laboratory, U.S. 
Army Engineer Waterways Experiment Station (Post Office 
Box 631, Vicksburg, Miss. 39180), Technical Report 5-76-7, 
June 1976, 81 pp. TRIS 141347. 

The new lock on Black Warrior River in Alabama required an 

approach canal excavated by the removal of more than 5 million 

yd 3 of rock. Preliminary test shots were monitored with par- 
ticle velocity on and adjacent to the lock. Recommendations 
from the test shot program were used in specifications for the 
exploratory excavation contract. The exploratory excavation 
served as a second testing program for refining the previous ob- 
servations and conclusions, according to various blasthole arrays 
and time delays. A principal product of this work was a refined 
criterion for no-damage to be used in the main excavation con- 
tract. More realistic and lower unit-price bids on the main con- 
tract were gained as a result of the preliminary work. A log 
normal distribution of peak particle velocities was indicated by 
analyses of data from large groups of presplit and production 
shots. The distribution model is proposed for use in predicting 
ground vibrations at specific scaled distances. 


Acoustic Emission Along the San Andreas Fault in Southern 
Central California. C. F. Bacon. Materials Evaluation (3200 
Riverside Drive, Columbus, Ohio 43221), Vol. 34, No. 5, 
May 1976, pp. 16A-30A. TRIS 135867. 

A pilot study to determine the feasibility of monitoring acous- 

tic emissions for possible use in prediction of earthquakes along 

the San Andreas fault successfully demonstrated that audio 
frequency microseismic activity can be detected, that certain 
types of areas will make the best sites for further study, and 
that certain types of instrumentation and techniques will be 
most successful for this purpose. The acoustic detection de- 
vices consist of two seismotron units that amplify sound up to 

2.5 million times and can detect movement that is smaller than 

the diameter of a hydrogen atom. The seismophone or sensing 

transducer is a piezoelectric crystal device of high sensitivity 37 
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designed to pick up vibrations in the medium on which it rests 
and to suppress sound carried in the air. 


Measuring Hydrologic Properties of Soil With a Double-Ring 
Infiltrometer and Multiple Depth Tensiometers. L. R. 
Ahuja and others. Soil Science Society of America Journal 
(677 South Segoe Road, Madison Wis. 53711), Vol. 40, 
No. 4, July-Aug. 1976, pp. 494-500. TRIS 141373. 

A ring infiltrometer with varying width of buffer zone in com- 

bination with multiple-depth tensiometers was tested for de- 

termining the hydrologic properties of a Typic Dystrandept 

(Tantalus silty clay loam) soil profile on a Hawaii forested 

watershed. With location of one multiple-depth tensiometer 

at the vertical axis of the axisymmetric flow system and one 
or more at a given radius outside the inner ring, both vertical 
and radial hydraulic gradients could be simultaneously mea- 
sured. It was thus possible to estimate the lateral flow com- 
ponents and determine vertical infiltration rates and hydraulic 
conductivities (at field saturation) of the different soil hori- 
zons. Lateral flow decreased with time during infiltration. 

Under the moist to wet conditions of the soil under study, 

lateral flow was not appreciable. From an inner ring of 30- 

cm diameter, the latter was practically eliminated when a 

buffer ring of 90-cm diameter was used. Its effect on the 

final infiltration rate was negligible even when a buffer ring 

of 60-cm diameter was used. Author. 


The Prediction of Unfrozen Water Contents in Frozen Soils 
From Liquid Limit Determinations. A. R. Tice and others. 
U.S. Army Cold Regions Research and Engineering Labo- 
ratory (Hanover, N.H. 03755), CRREL Report 76-8, April 
1976,13 pp. TRIS 141348. 

A method was developed of deriving the measurement of un- 

frozen water contents at various water temperatures from 

liquid limit determinations. Studies have indicated that phase 
composition curves can be well represented by a single power 
equation in which the unfrozen water content in grams of 
water per grams of soil is expressed in terms of the tempera- 

ture below freezing and empirical constants characteristic of a 

given soil. When the liquid limits of a large group of soils en- | 

compassing a wide range of textures were regressed against 
values of an empirical constant, the correlation was found to 
be good and has permitted the development of a prediction 
equation of sufficient accuracy for general engineering use. 


TRANSPORTATION SYSTEM 


Directory of Transportation Education. Office of the Secretary, 
U.S. Department of Transportation (Washington, D.C. 
20590), Sept. 1976, 204 pp.; available Superintendent of 
Documents, U.S. Government Printing Office (Washington, 
D.C. 20402). TRIS 141641. 

This Directory of Transportation Education lists post-secondary 

institutions in the United States that offer degree-level programs 

in transportation and related areas, regularly scheduled trans- 

portation and related seminars, workshops, or institutes. A\ll 

modes of transportation are represented, and an index of insti- 

tutions is given according to these modes. 


Technology Assessment of Future Intercity Passenger Transpor- 
tation Systems. Technology Assessment Team of Peat, 
Marwick, Mitchell and Company; University of California; 
Stanford University; Gellman Research Associates, Inc.; 
and Science Applications, Inc. National Aeronautics and 
Space Administration and U.S. Department of Transporta- 
tion (Washington, D.C. 20591), Vol. 1, Summary Report, 
March 1976, 31 pp.; available National Technical Informa- 
tion Service (Springfield, Va. 22161), N76-24075. TRIS 
138130. 

The technical, economic, environmental, and sociopolitical issues 


associated with future intercity transportation options were 
assessed in a study, which is reported in 7 volumes. This study 
placed emphasis on domestic passenger transportation but also 
considered interfaces with freight and international transporta- 
tion. The initial phase of the study identified issues affecting 
the future of intercity transportation technologies (Vol. Dy 
The second phase focused on the future performance character- 
istics of present intercity modes (air, rail, high-speed ground, 
levitated, and highway transportation) and possible new tech- 
nological forms of transportation (Vol. 3). The assessment of 
intercity transportation systems options was carried out within 
the framework of descriptions of 4 different states of society in 
2000 (Vol. 4). A workshop was held to identify and assess im- 
pacts related to future transportation alternatives (Vol. 5). 
Study efforts then focused on the continued assessment of 
impacts related to possible future intercity transportation in- 
novations (Vol. 6) and on the development of recommendations 
(Vol. 7). 


WATER TRANSPORTATION 


Bulker Designed for 30% Lower Fuel Consumption. Tanker and 
Bulker International (Intec Press Limited, 2 Station Road, 
Whyteleafe, Surrey, England), Vol. 1, No. 8, Dec. 1975, p. 
15. TRIS 141925. 

Burmeister and Wain Shipyard in Copenhagen is now claiming 

to offer a dramatic solution to the problem of high fuel oil 

prices. It isa new bulk carrier of 60 OOO tdw said to require 

30 percent less fuel at 16 knots than a conventional ship of the 

same size and type. The new ship has been designated the B&W 

Economy Panamax. Innovations include a propeller disk area 

that is 100 percent larger than previously, representing an in- 

crease in diameter from 6.35 to 9 m and an optimum number 
of 50 rev/min. To accommodate such a large propeller, Bur- 
meister and Wain Shipyard has developed a new aft-body hull 
form. Aclose-fitting semiduct for the propeller is built into 
this aft-body and the action of the propeller keeps the duct 

full of water so that even when the tips are above the water 

level outside the duct the propeller is always turning fully in 

water. Author. 


Cargo Theft and Organized Crime: A Deskbook for Management 
and Law Enforcement. U.S. Department of Justice (Wash- 
ington, D.C.), DOT P 5200.6, 1972, 78 pp.; available Super- 
intendent of Documents, U.S. Government Printing Office 
(Washington, D.C. 20402). TRIS 141926. 

Studies indicate that most cargo theft occurs at terminal loca- 

tions during normal operating hours and involves persons and 

vehicles authorized by management to be on the facility prem- 
ises. Organized criminal activity, which may or may not con- 
stitute organized crime, is said to be present when employees 
act in collusion with fences or other outside receivers. The 

steps recommended are management and procedure-oriented, 

exclusive of physical security measures such as guards, alarms, 

or lighting. The objectives of effective management control and 

procedures are listed with sample countermeasures that could be 
adopted. It is suggested that individual companies form or be- 
come members of local, regional, or national associations so that 
what cannot be accomplished individually may be implemented 
jointly. It is concluded that the first line of defense against cargo 
theft is the coordinated management capability of shippers, car- 
riers, consignees, and all others involved in the transportation 
chain. Department of Justice. 


Risk Analysis and Oil Spill Expectation for Deepwater Ports. 
W. A. Moser and others. Offshore Technology Conference, 
Proceeding V1, OTC 2450, May 1976, pp. 285-292, 7 ref.: 
available Offshore Technology Conference (6200 North 
Central Expressway, Dallas, Texas 75206). TRIS 141924. 

Recent worldwide statistical data show that tanker spills gener- 


. : ally amount to about 160 barrels of oil per million shipped, of 

| which between 40 and 70 barrels are spilled at the receiving port. 
This historical data base can be adapted to proposed deepwater 
ports in order to calculate the spill expectation at those ports. 
The methodology takes into account conditions existing at the 
proposed ports that afford benefits not occurring at the data 
base ports. By taking credit for these conditions, expected 
tanker spillage at two proposed deepwater ports (SEADOCK 
and LOOP) is demonstrated to range between 0.2 and 2 ppm 
of throughput, a much lower rate than that experienced at con- 
ventional ports. Offshore Technology Conference. 


A Current Monitoring System for Ship Navigation. J. W. Mavor, 
Jr., and others. Offshore Technology Conference, Proceed- 
ing V1, OTC 2459, May 1976, pp. 387-400, 13 ref.; available 
Offshore Technology Conference (6200 North Central Ex- 
pressway, Dallas, Texas 75206). TRIS 141923. 

An ocean-current monitoring system suitable for aiding large 

ships maneuvering near marine terminals has been designed as 

the result of a research and development program. The system 
is a large taut-moored inclining spar with inclination and direc- 
tion sensors. Processed data are transmitted to shore by radio 

telemetry. The paper treats four phases: the need for such a 

device and its operating specifications; the hydrodynamic anal- 

ysis including model testing leading to the design basis; the 
mechanical design itself; and the instrument package design 
that includes sensing of inclination and direction, radio trans- 
mission, and presentation of data. The complete system is an 
original concept emphasizing simplicity and reliability while 
providing sufficient accuracy for the purpose of ship maneu- 
vering and marine terminal operation. Offshore Technology 

Conference. 


Practical Method of Evaluating the Overall Strength of Hydro- 
foil Craft. V.K. Ivchik and others. Hovering Craft and 
Hydrofoil, Vol. 15, No. 5-6, Feb. 1976, pp. 8-11. TRIS 
141927. 

This paper outlines the principles of overall-strength calculation 

for hydrofoil craft, which are of major significance for deter- 

mination of such features as weight of full structures and pay- 
load performance. The strength of hydrofoil craft is verified 
in terms of maximum environmental forces developing in most 
unfavorable service situations. Consideration is given specifi- 
cally to the cases of craft operation in foilborne mode at 
maximum speed in design waves and in hullborne mode in 
heavy seas. In analyzing the load patterns of hydrofoil craft, 

a distinction is made between the hydrodynamic force oc- 

curring as a result of hull-seaway interaction and the forces 

imposed on the foil system through variation in wetted 
surfaces, submergence depth, and incidence of lifting com- 
ponents. 


THE Transportation Research Board is 
an agency of the National Research 
Council, which serves the National 
Academy of Sciences and the National 
Academy of Engineering. The Board’s 
purpose is to stimulate research con- 
cerning the nature and performance of 
transportation systems, to disseminate 
information that the research produces, 
and to encourage the application of ap- 
propriate research findings. The Board’s 
program is carried out by more than 
150 committees and task forces com- 
posed of more than 1,800 administra- 
tors, engineers, social scientists, and 
educators who serve without compen- 
sation. The program is supported by 
state transportation and highway de- 
partments, the U.S. Department of 
Transportation, and other organiza- 
tions interested in the development of 
transportation. 


The Transportation Research Board 
operates within the Commission on 
Sociotechnical Systems of the National 
Research Council. The Council was 
organized in 1916 at the request of 
President Woodrow Wilson as an agency 
of the National Academy of Sciences 
to enable the broad community of 
scientists and engineers to associate 
their efforts with those of the Academy 
membership. Members of the Council 
are appointed by the president of the 
Academy and are drawn from academic, 
industrial, and governmental organiza- 
tions throughout the United States. 


The National Academy of Sciences was 
established by a congressional act of 
incorporation signed by President 
Abraham Lincoln on March 3, 1863, to 
further science and its use for the gen- 
eral welfare by bringing together the 
most qualified individuals to deal with 
scientific and technological problems 
of broad significance. It is a private, 
honorary organization of more than 
1,000 scientists elected on the basis of 
outstanding contributions to knowl- 
edge and is supported by private and 
public funds. Under the terms of its 
congressional charter, the Academy is 
called upon to act as an official—yet 
independent—advisor to the federal 
government in any matter of science 
and technology, although it is not a 
government agency and its activities 
are not limited to those on behalf of 
the government. 


To share in the task of furthering 
science and engineering and of advising 
the federal government, the National 
Academy of Engineering was estab- 
lished on December 5, 1964, under the 
authority of the act of incorporation 
of the National Academy of Sciences. 
Its advisory activities are closely coor- 
dinated with those of the National 
Academy of Sciences, but it is inde- 
pendent and autonomous in its orga- 
nization and election of members. 
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